Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


f 


"mmsiteo  «'?IgrURNED  TO  3.  t 
HAP"ffli<50REST  MARCH.    1967 


1 


r 


^bJ%jA 


I 


'f 


THE     FOEESTEK 


THE     FORESTER 


OR 


A   PRACTICAL   TEEATISE 

ON  THE   PLANTING.   REARING,   AND   GENERAL 
MANAGEMENT   OF  FOREST-TREES 


BY 


JAMES    BROWN,    LL.D. 

IUBFBOTOB  or,  ASD  BSFOBTBB  OK,   WOODB  AND  F0BB8T8,  BEKlfOBB  HOUBB, 

FOBT  BZX2IN,  ONTABIO 


ASSISTED  BT  HIS  SON,  GEORGE  E.  BROWN 

POKCSm,  CUMLODSX,  KEWTOIT-BTCWABT 


FIFTH    EDITION  —  ENLARGED    AND    IMPROVED 


WILLIAM    BLACKWOOD    AND    SONS 

EDINBURGH    AND    LONDON 

MDCCCLXXXII 


The  Right  of  Tratuiation  is  reserved 


A 


P  K  E  F  A  C  E. 


That  a  Fifth  Edition  of  '  The  Forester '  is  now  called  for, 
is  a  proof  that  the  work  is  being  appreciated  by  those  who 
take  an  interest  in  Arboriculture. 

In  preparing  the  present  edition,  the  greater  part  of  the 
book  has  been  rewritten,  and  much  additional  matter  intro- 
duced upon  important  subjects  in  order  to  bring  it  up  to  the 
present  advanced  state  of  tree-culture. 

As  forestry  is  now  making  rapid  progress  in  aU  the  British 
Colonies,  in  India,  and  in  the  United  States  of  America  as 
well,  the  different  modes  of  tree-culture  at  present  put  in 
practice  in  those  parts  of  the  world  have  received  a  full 
share  of  attention  in  drawing  up  this  edition.  This  is 
necessary  in  a  work  of  this  kind,  as  the  British  forester 
ought  to  know  what  is  being  done  in  other  parts  of  the 
world  in  respect  to  his  profession.  Indeed  we  are  of 
opinion  that,  in  some  of  our  colonies,  forestry  will  ere  long 
be  found  conducted  on  as  sound  principles  as  obtains  in  any 
part  of  Europe  at  the  present  day. 

The  cost  of  young  trees,  wire-fencing,  stone-walls,  wooden 
palings,  and  other  works  in  connection  with  forestry,  have 
not  been  stated  in  the  present  edition,  as  no  reliable  informa- 
tion as  to  the  cost  of  these  can  be  given  suitable  to  all  times 
and  to  all  parts  of  the  country.  The  prices  of  young  trees 
can  always  be  had  from  public  nurserymen,  those  of  wire- 
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fences  from  merchants  who  deal  in  the  material,  while  those 
of  stone-walls,  palings,  &;c.  &c.,  can  always  be  had  by  taking 
in  offers  for  performing  such  works  from  men  who  make 
them  their  business  in  the  respective  neighbourhoods  where 
the  works  are  to  be  performed. 

The  Author  has  here  to  acknowledge  the  valuable  assistance 
he  haB  received  from  his  son,  George  K  Brown,  in  preparing 
the  present  edition  of  *  The  Forester,' — a  considerable  portion 
of  it  having  been  rewritten  and  improved  by  him. 

The  specific  characters  of  the  newer  Coniferae,  as  given 
in  this  work,  are  taken  chiefly  from  Gordon's  *  Pinetum  ; '  and 
in  writing  the  section  descriptive  of  the  insects  injurious 
to  our  forest  trees,  the  Author  has  quoted  freely  from  Miss 
E.  A.  Ormerod's  excellent  work  on  the  subject 

India  being  an  important  part  of  the  British  empire,  the 
Author  is  of  opinion  that  a  statement  showing  the  present 
condition  of  forests  in  that  great  country  would  be  accept- 
able to  his  readers.  In  order  to  obtain  a  reliable  statement 
on  this  subject,  he  wrote  Dr  D.  Brandis,  Inspector-General 
of  Forests  in  India,  in  the  form  of  certain  questions  to  be 
answered,  as  to  the  forests  and  forestry  of  India.  Dr  Brandis 
has  kindly  prepared  and  forwarded  a  comprehensive  state- 
ment in  answer  to  these  questions,  but  as  it  has  been  late 
in  coming  to  the  writer,  he  could  not  well  give  it  a  place 
in  the  body  of  *  The  Forester,'  and,  therefore,  it  is  added  to 
the  work  in  the  form  of  an  Appendix. 

With  these  brief  remarks  the  Author  commits  the  Fifth 
Edition  of  *  The  Forester '  into  the  hands  of  the  public. 


Bbmmorb  House,  Port  Elgin, 
Ontario,  1882. 
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CHAPTER    L 

BBCriON   I. — A  SHORT  OUTLINE  Or  THB  HI8T0RT  OF  ARBOBIGULTURB. 

1.  There  can  be  little  doubt  that  the  culture  of  trees  occupied  the 
attention  of  man  from  the  earliest  ages.  Though  it  may  seem  fanci- 
ful to  carry  back  the  art  to  the  progenitor  of  our  race,  yet,  when  we 
consider  how  certainly  these  noblest  growths  from  the  soil  must  have 
attracted  his  wonder  and  excited  his  admiration,  and  how  many  of 
them  must  have  contributed  to  furnish  him  with  the  means  of  sub- 
sistence, it  is  scarcely  an  extreme  assumption  that  he  may  have 
devoted  some  degree  of  care  to  their  cultivation ;  and  if  the  art  of 
gardening  is  entitled  to  claim  its  origin  from  the  garden  of  Eden, 
that  of  forestry  may,  on  similar  grounds,  claim  the  same  antiquity. 

2.  Passing  from  this  early  period,  we  learn  from  the  history  of 
Solomon,  king  of  the  Jews,  that  he  was  well  acquainted  with  the 
nature  of  plants ;  and  we  may  safely  infer  that,  in  the  extensive  gar- 
dens and  pleasure-grounds  of  that  wealthy  and  intellectual  sovereign, 
there  had  been  no  small  attention  paid  to  the  rearing  of  trees  both 
for  ornamental  and  useful  purposes.  From  his  example,  and  from 
his  ability  to  introduce  many  different  species  of  trees  from  the 
countries  to  which  his  ships  sailed,  he  would  establish  tree-culture 
to  a  considerable  extent  among  his  nobles  and  others  having  estates 
in  his  provinces ;  so  that  the  deduction  from  this  is,  that  in  Judea 
arboriculture  was  practised  and  understood  at  a  comparatively  early 
period. 

3.  The  Greeks,  who  were,  in  their  day  of  power  at  least,  a  highly 
intellectual  people,  and  who  lived  for  the  most  part  on  a  fertile  soil 
and  in  a  salubrious  climate,  would,  at  an  early  period  in  their  history, 
appreciate  the  advantages  of  tree-culture  both  for  useful  and  oma- 
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mental  purposes.     It  is  to  be  inferred,  therefore,  that  they  too  were 
arboriculturists  to  a  pretty  large  extent. 

4.  But  of  all  the  nations  of  antiquity  the  Boman  was  the  greatest 
in  the  cultivation  of  trees ;  and  of  this  we  have  ample  proof  from  the 
writings  of  Pliny.  In  fact  it  is  weUnigh  certain  that  the  Romans 
were  the  first  to  introduce  foreign  trees  into  Britain,  as  well  as  the 
first  to  teach  our  forefathers  in  regard  to  the  general  cultivation  of 
this  class  of  produce.  .  They  were,  in  the  common  sense  of  the  word. 
Foresters ;  for  we  learn,  from  the  author  named  above,  that  they 
planted  and  reared  coppice- woods  for  poles  to  support  their  vines, 
and  for  various  other  useful  purposes,  and  that  they  planted  willows 
for  basket-making  and  other  wicker-work.  It  is  also  stated  that  they 
had  forests  on  their  hills,  from  which  they  cut  timber  for  building 
purposes. 

5.  At  what  particular  period  in  the  history  of  Britain  tree-culture 
was  first  commenced  we  have  no  reliable  information ;  but  there  can 
be  no  reasonable  doubt  that  the  Bomans  were  the  first  to  introduce 
the  art,  at  least  to  any  important  extent.  It  is  but  reasonable  to 
suppose  that,  previous  to  the  invasion  by  the  Bomans,  the  inhabi- 
tants of  both  England  and  Scotland  were  too  rude  and  ignorant,  as 
well  as  too  much  harassed  by  their  party  wars,  to  be  able  to  benefit 
themselves  by  planting  trees  to  any  extent. 

6.  The  first  reliable  account  we  have  in  reference  to  the  planting 
of  trees  in  Britain,  is  that  given  by  Holinshed,  who  states  that,  in 
the  reign  of  Henry  VIII.,  "  plantations  of  trees  began  to  be  made  for 
purposes  of  utility."  In  1523,  one  Fitzherbert  wrote  a  work  on 
planting. 

7.  In  'Brit.  Topo.,'  p.  61,  Gouch  says  that,  before  the  year  1597, 
Gerard  had  1100  different  plants  and  trees  in  cultivation. 

8.  From  the  date  last  noted  up  to  1664,  when  Evelyn  published 
his  *  Sylva,'  many  trees  were  introduced  into  England,  and  cultivated 
by  private  proprietors  in  their  gardens  and  on  their  pleasure-grounds, 
and  especially  on  those  at  Fulham  Palace,  the  seat  of  Bishop 
Compton. 

9.  Evelyn's  '  Sylva '  is  a  voluminous  work  on  the  subject  of  plant- 
ing and  rearing  trees,  and  his  quaint  way  of  recording  his  views  is 
rather  amusing.  He  was  a  chief  authority  on  arboriculture  in  his 
day,  and  in  his  writings  he  enters  very  fully  into  the  modes  which 
were  by  him  adopted  in  reference  to  planting,  pruning,  and  thinning. 
From  the  information  contained  in  his  work,  many  proprietors  would 
no  doubt  plant  pretty  extensively ;  and  as  he  was  a  man  of  very 
considerable  natural  taste  and  ability,  he  would  be  consulted  person- 
ally on  the  subject  of  which  he  wrote  so  much.  He  seems  to  have 
been  very  fond  of  clipped  specimens  of  evergreens,  which  were  in 
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great  fashion  in  his  day;  but,  from  his  writings  in  general,  it  is 
evident  that  he  was  more  a  promoter  of  the  planting  of  valuable 
timber  plantations  than  of  gardening  or  ornamental  planting. 

10.  From  the  fact  of  the  Botanic  Gardens  at  Edinburgh  having 
been  founded  by  Dr  Balfour  in  the  year  1680,  it  is  to  be  inferred 
that  about  this  time  not  only  was  planting  in  progress  in  Scotland, 
but  also  that  a  very  considerable  taste  for  botanical  pursuits  had 
risen  up  in  the  country.  From  the  catalogue  of  plants  grown  in 
these  Gardens  about  the  time  we  refer  to,  and  published  by  Mr 
Sutherland,  their  curator,  in  1683,  it  would  seem  that  the  cedar  of 
Lebanon  had  been  introduced  into  them  that  year. 

11.  After  the  year  1 700,  it  would  seem  that  the  greater  number 
of  our  large  landed  proprietors,  both  in  England  and  Scotland,  began 
to  plant  on  a  somewhat  large  scale.  Brown — well  known  by  the 
appellation,  "  Capability  Brown  " — ^laid  out  and  planted  many  places 
between  the  years  1730  and  1760.  Perhaps  Syon  House,  one  of 
the  seats  of  the  Duke  of  Northumberland,  may  be  stated  as  the  most 
important  of  these  in  point  of  variety  of  kinds  planted.  At  this 
place  there  are  many  fine  specimens  of  old  trees,  of  all  the  important 
sorts  known  in  the  country  at  the  time  of  their  being  planted. 

12.  From  gleanings  made  from  old  writers  on  the  subject  of 
planting,  it  is  certain  that,  in  Scotland,  tree-culture  had  commenced 
to  some  extent  about  the  middle  of  the  seventeenth  century.  From 
Dr  Walker's  Essays  we  learn  that  the  lime-tree  was  planted  at  Tay- 
mouth  in  1664,  tiie  silver  and  the  spruce  firs  at  Inverary  in  1682, 
the  black  poplar  at  Hamilton  in  1696,  the  horse-chestnut  at  New 
Posso  in  1709,  the  Weymouth  pine  at  Dunkeld  in  1725,  and  the 
larch  at  the  same  place  in  1741,  the  English  elm  at  Dalmahoy  in  1763, 
the  Norway  maple  at  Mountstewart  in  1738,  and  the  cedar  of  Leba- 
non at  Hopetoun  in  1743.  These  gleanings  prove  that  a  taste  for 
the  cultivation  of  the  various  sorts  of  trees  had  sprung  up  among  the 
landed  proprietors  of  Scotland  at  a  comparatively  early  period. 

13.  In  the  year  1700  there  were  upwards  of  1000  acres  enclosed 
and  planted  in  the  New  Forest,  Hampshire. 

14.  It  would  seem  that  in  Scotland,  among  the  first  who  planted 
trees  in  large  masses  for  profitable  use  was  Thomas,  Earl  of  Had- 
dington. He  began  to  plant  extensively  at  his  seat,  Tynninghame, 
in  East  Lothian,  in  1705.  This  nobleman  wrote  a  treatise  on  forest- 
trees,  and  published  it  in  1733.  In  his  work  he  says :  "  I  will  be  bold 
to  say  that  planting  was  not  well  understood  in  this  country  till 
this  century  began.  I  think  it  was  the  late  Earl  of  Mar  that  first 
introduced  the  wilderness  way  of  planting  amongst  us;  and  very 
much  improved  the  taste  of  our  gentlemen,  who  very  soon  followed 
his  example." 


4  A   SHORT   OUTLINE   OF  THE 

15.  The  wilderness  way  of  planting,  referred  to  by  the  Earl  of 
Haddington,  is  simply  a  plantation  with  openings  left  through  it,  as 
vistas  from  some  given  point,  taken,  no  doubt,  from  the  English  style 
of  the  time. 

16.  About  the  year  1730,  the  planting  of  trees  in  large  masses 
began  to  be  very  generally  practised  all  over  the  country,  both  in 
England  and  Scotland.  I  state  this  from  my  own  observations  on 
the  plantations  which  I  have  inspected  in  the  different  parts  of  the 
kingdom. 

17.  Shortly  after  the  date  last  quoted,  from  the  great  demand 
there  was  for  young  trees  for  the  purpose  of  useful  planting,  nurseries 
began  to  be  established  for  their  culture.  It  is  to  be  inferred  from 
Walker's  Essays  that  public  nurseries  were  established  in  Scotland, 
for  the  rearing  of  forest-trees,  between  the  years  1730  and  1760. 

18.  About  this  time  one  Boutcher,  an  Edinburgh  nurseryman^ 
wrote  a  treatise  on  the  rearing  of  forest-trees. 

19.  The  Kew  Gardens  were  established  in  1760,  and  in  them 
there  were  collected  specimens  of  all  known  trees ;  but  a  consider- 
able number  of  years  previous  to  this  date  there  were  several  exten- 
sive nurseries  in  England,  in  which  were  reared  not  only  forest-trees, 
but  also  all  the  foreign  plants  known  at  the  time. 

20.  As  soon  as  public  nurseries  had  become  so  plentifully  and 
extensively  established  in  the  country  as  to  cause  competition,  and 
consequently  to  produce  a  supply  of  yoimg  trees  at  a  reasonable  rate, 
proprietors  commenced  to  plant  on  a  large  scale;  and  it  will  be 
found  that  a  very  large  portion  of  the  existing  plantations  of  Britain 
were  planted  in  the  latter  part  of  the  last  century  and  the  beginning 
of  the  present  one. 

21.  In  England  there  are  few  extensive  proprietors  who  have  not 
a  large  proportion  of  their  older  woods  of  from  seventy  to  one  hun- 
dred years'  standing,  and  of  their  younger  ones  from  fifty  to  sixty 
years,  indicating  that  a  large  amount  of  planting  hetd  been  undertaken 
and  performed  betwixt  the  years  1777  and  1830. 

22.  The  same  remarks  are  applicable  to  the  age  of  the  greater  por- 
tion of  the  existing  plantations  in  Scotland.  For  although  the  plant- 
ing of  trees  for  profitable  purposes  was  undertaken  at  a  much  earlier 
date  in  England  than  in  Scotland,  still  the  proportion  of  plantations 
of  this  description  was  but  small  in  England  previous  to  1777,  and 
I  think  it  will  be  found  to  hold  good  that  the  larger  proportion  has 
been  made  since  that  date ;  and  in  making  these  statements  I  do  so 
from  my  own  observations. 

23.  In  the  latter  part  of  the  last  century,  and  in  the  beginning  of 
the  present  one,  the  chief  planters  in  Scotland  were  the  Duke  of 
AthoU,  Lord  Breadalbane,  and  Sir  J.  Grant  of  Strathspey.    No  doubt 
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others  planted  also  extensively  in  a  comparative  sense,  but  the  plan- 
tations of  any  one  of  those  just  named  far  overbalanced  those  of  any 
other  private  proprietor,  perhaps,  in  Britain. 

24.  After  1830,  and  until  about  1845,  it  would  seem  that  com- 
paratively a  small  extent  had  been  planted.  This  circumstance  in 
the  history  of  Arboriculture  is,  in  my  opinion,  to  be  accounted  for 
chiefly  from  the  fact  that  a  large  portion  of  the  plantations  which 
had  been  made  previous  to  the  date  last  named  had  not  succeeded  to 
expectation;  and  that,  consequently,  not  only  the  proprietors  who 
had  80  nobly  set  an  example  in  this  respect,  but  also  others  who  pur- 
posed to  plant,  were  deterred  from  their  praiseworthy  exertions  to 
improve  the  country,  fix)m  seeing  the  generally  unremunerative  success 
which  followed  so  great  an  outlay  of  capital. 

25.  That  partial  failure  should  have  followed  upon  extensive  plant- 
ing, at  a  time  when  the  advantages  of  drainage  and  thinning  were  not 
properly  understood  nor  acted  upon,  is  not  to  be  wondered  at  But 
gradually,  and  as  experience  was  obtained  on  the  subject,  light  was 
thrown  on  it,  and  a  new  era  was  brought  about.  This  era,  I  should 
say,  may  be  dated  from  about  the  year  1845,  as  previous  to  this 
period  few  had  practised  drainage  to  any  important  extent  on  land 
before  planting  trees  upon  it,  and  as  few  had  understood  the  necessity 
and  advantages  of  judicious  and  systematic  thinning. 

26.  After  the  year  1845,  when  the  partial  drainage  of  waste  and 
other  lands  began  to  be  practised  for  the  planting  of  forest^trees,  and 
when  even  the  imperfect  system  then  adopted  was  found  to  operate 
in  a  beneficial  manner  on  the  health  of  the  crop,  many  proprietors, 
especially  in  Scotland,  commenced  to  plant  largely. 

27.  Some  time  previous  to  the  year  1845  the  advantages  of  thin- 
ning young  plantations  in  a  decided  and  systematic  way  had  become 
somewhat  understood,  but  even  then  much  remained  to  be  learned 
by  those  who  had  the  management  of  them.  Within  the  last  thirty 
years,  however,  great  improvements  have  been  effected  in  this  re- 
spect ;  and  now,  in  1880,  the  greater  part  of  those  engaged  in  forestry 
have  learned  to  understand  thinning  on  sound  principles,  and  to  act 
upon  them. 

28.  Within  the  memory  of  the  writer  vast  advances  have  been 
effected  in  the  mode  of  cidtivating  trees,  from  the  results  of  which 
proprietors  are  now  expending,  with  full  confidence  of  realising  valu- 
able returns,  large  amounts  in  the  improvement  of  their  properties 
by  planting ;  and  as  the  subject  has  now  become  one  of  the  greatest 
importance  to  this  country,  in  a  profitable  point  of  view,  it  cannot  be 
doubted  that  ere  long  still  greater  improvements  wiU  be  brought  out 
in  reference  to  it,  and  consequently,  that  still  greater  advantages  will 
arise  from  them  than  have  yet  been  experienced. 
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29.  Since  the  beginning  of  the  present  century,  a  large  number  of 
new  sorts  has  been  added  to  our  list  of  forest-trees,  chiefly  from  the 
mountainous  regions  of  India  and  America.  Many  of  them,  especi- 
ally of  the  pine  and  abies  tribes,  are  doubtless  destined  to  become  of 
very  great  importance  to  the  country,  both  in  a  useful  and  ornamental 
point  of  view. 

30.  Many  public-spirited  proprietors  have  planted  collections  of 
the  newer  sorts  of  trees  upon  their  grounds,  in  order  to  test  their 
hardiness  and  suitableness  to  our  climate.  From  such  praiseworthy 
exertions  we  are  now  in  possession  of  ample  experience  in  regard  to 
the  characteristics  of  the  several  species,  and  consequently  are  able 
to  discard  such  as  have  proved  unsuitable,  and  to  promote  the  increase 
of  such  as  are  likely  to  be  of  advantage  to  our  plantations. 

31.  Looking  to  other  countries  in  respect  to  Arboriculture,  we  find 
that,  in  the  middle  and  western  States  of  the  North  American  Union, 
planting  is  being  undertaken  on  an  extensive  scale,  not  only  with 
trees  natives  of  the  country,  but  also  with  kinds  introduced  from 
Europe.  In  Australia,  also,  planting  is  now  performed  on  a  large 
scale,  especially  in  South  Australia.  Here  extensive  fields  of  the 
natural  forests  are  being  conserved,  and  the  unoccupied  portions  of 
the  land  embraced  planted,  not  only  with  the  native  sorts  of  trees,  but 
also  with  species  introduced  from  Europe,  India,  and  America, — all  of 
which  succeed  well  in  the  climate,  and  promise  to  become,  in  due 
time,  highly  valuable,  both  in  respect  to  improving  the  climate  and 
as  timber.  Besides,  in  India,  extensive  operations  are  now  being 
undertaken  in  respect  to  thinning  and  planting.  Here  many  species 
are  being  introduced  from  Australia,  America,  and  Europe,  which  are 
planted  along  with  the  native  kinds, — all  doing  weU,  and  promising 
to  become,  in  every  respect,  highly  valuable  to  that  country. 

32.  Judging  from  such  undertakings,  it  does  not  admit  of  a  doubt 
that  Arboriculture,  as  an  art,  is  fast  attaining  that  degree  of  perfec- 
tion which  its  importance  demands  as  a  branch  of  rural  economy. 


SECTION   II. — IMPORT ANCB   OP   WOODLANDS   IN  ANY  COUNTRY. 

33.  The  cultivation  of  woodlands,  as  a  source  of  profit,  is  of  equal 
importance  to  the  welfare  of  every  country.  In  any  country  thinly 
inhabited  by  man,  natural  forests  generally  prevail  in  great  abun- 
dance ;  indeed,  oft^n  to  such  an  extent  that  the  new  settlers  find  for- 
ests of  timber-trees  to  be  a  mere  nuisance,  and  are  very  frequently 
obliged  to  destroy  them,  in  order  to  have  the  land  put  under  a  crop 
more  profitable  for  their  purpose  for  the  time  being.  We  are  aware 
that  this  is  the  state  of  things  relative  to  forestry  in  many  districts 
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of  a  newly  settled  country,  but  it  is  ultimately  a  very  unprofitable 
way  of  going  to  work,  even  in  a  country  where  natural  forests  pre- 
vail ;  for,  were  forestry  maintained  as  an  art  among  settlers  in  a  new 
country,  much  profitable  and  useful  timber  might  be  retained  upon 
the  newly  improved  lands,  which  might  prove  of  great  advantage  to 
generations  coming  after,  as  well  as  to  the  settlers  themselves ;  and, 
as  an  example  of  this,  witness  the  scarcity  of  useful  wood  in  a  great 
part  of  the  United  States  of  America  at  the  present  day.  The  infer- 
ence is,  that  the  raising  of  artificial  forests  in  any  newly  inhabited 
country  is  not  of  primary  importance  to  the  settlers ;  but  the  retain- 
ing a  part  of  the  natural  forests  is  of  great  ultimate  importance  to 
them,  and  provision  should  be  made  by  the  laws  of  such  a  country 
for  preserving  a  proper  quantity  of  the  natural  forests  for  ultimate 
good.  But  the  case  is  altogether  different  in  an  old  established  coun- 
try, where  the  natural  forests  have  for  the  most  part  disappeared,  and 
where  the  inhabitants  must  either  buy  timber  from  other  coimtries, 
or  raise  it  on  the  land  in  the  form  of  a  crop. 

34.  The  mining  operations  of  a  country  demand  extensive  wood- 
lands to  support  them ;  the  maintenance  of  railways  as  urgently  calls 
for  this ;  the  present  advanced  state  of  agriculture  demands  the  same 
thing;  and  it  may  be  truly  said  that  the  general  welfare  of  any 
highly  civilised  country  cannot  be  maintained  without  an  extent  of 
woodlands  suitable  to  its  circumstances  and  demands. 

35.  The  policy  of  depending  upon  foreign  countries  for  the  supply 
of  timber  for  national  industries  is  a  short-sighted  one,  and  therefore 
ridiculous  in  the  extreme,  and  more  particularly  when  there  is  so  much 
waste  land  in  most  countries,  of  excellent  capabilities  for  the  growing 
of  timber,  the  greater  part  of  which  is  inaccessible  or  worthless  to 
the  plough  of  the  farmer,  and  therefore  would  by  no  means  diminish 
the  available  quantity  of  land  which  might  be  improved  for  the  increase 
of  food  for  the  population. 

36.  Many  argue  that  there  is  no  need  for  planting  waste  lands  with 
trees  so  long  as  a  full  supply  of  timber  can  be  had  from  foreign  parts. 
But  those  who  say  this  have  not  considered  that  every  country  upon 
the  face  of  the  globe  is  rapidly  progressing  in  the  march  of  improve- 
ment. It  is  well  known  that,  as  civilisation  makes  progress,  and 
agricultural  pursuits  extend,  natural  forests  diminish,  and  eventually 
become  extinct — as  is  the  case  with  Great  Britain  at  the  present  day; 
and  at  the  same  time,  as  civilisation  increases,  the  demand  for  timber 
increases  also.  Now  we  must  infer  from  this  that  each  country,  as  it 
becomes  more  refined  in  the  arts  and  comforts  of  life,  will  have  at  least 
enough  to  do  with  its  own  home  timber,  and  wiU  require  to  encourage 
forestry  in  order  to  keep  good  its  own  supply. 

37.  We  may  further  add  that,  at  the  present  day,  the  United 


8  IMPORTANCE  OF   WOODLANDS  IN  ANY  COUNTRY, 

States  are  depending  upon  the  wooded  regions  in  Canada  for  the 
supply  of  their  useful  timber ;  and  in  that  country,  where  so  much 
wood  is  necessarily  consumed  for  fuel,  the  supply  cannot  meet  the 
demand  for  many  years ;  and  it  is  now  the  opinion  of  many  who  are 
well  acquainted  with  the  subject,  that  in  a  few  years  wood  will  not 
only  be  very  scarce,  but  at  the  same  time  very  dear — ^much  beyond 
any  price  we  can  form  an  adequate  idea  of  at  the  present  day.  But 
it  is  to  be  hoped  that  these  matters  will  undergo  serious  consideration, 
in  order  that  such  a  state  of  things  may  be  in  a  great  measure 
avoided ;  and  the  remedy  is,  an  improved  and  extended  system  of 
forestry  throughout  the  whole  of  the  civilised  nations  of  the  world. 

38.  The  present  advanced  state  of  agriculture  everywhere  demands 
a  skilful  and  extended  system  of  forestry. 

39.  It  is  allowed  by  all  who  have  given  their  attention  to  the 
improvement  of  lands  in  any  country,  that  the  rearing  up  of  healthy 
plantations  improves  the  general  climate  of  the  neighbourhood ;  and 
not  only  is  the  climate  improved  to  a  great  degree,  but  the  very  soil 
upon  which  forest-trees  grow  is  much  improved  by  the  gradual  accu- 
mulation of  vegetable  matter  from  them. 

40.  We  would  ask  this  plain  question.  What  ia  the  natural  cause 
of  so  much  waste  land  being  found  in  the  north  of  Scotland,  and  in 
many  parts  of  England  ?  Can  it  be  denied  that  it  is  the  want  of 
trees  to  give  shelter  ?  Why  is  it  that  proprietors  of  land  in  these 
parts  complain  so  much  of  great  tracts  of  it  being  worthless,  growing 
nothing  but  the  inferior  grasses,  mosses,  rushes,  and  heaths,  upon 
which  even  one  sheep  cannot  find  food  upon  two  acres  ?  Is  it  not 
for  the  want  of  plantations  to  give  shelter  ?  Now  that  agriculture  is 
improving  rapidly  everywhere,  forests  and  extensive  plantations  ought 
to  go  on  in  the  same  degree — not  keeping  behind,  but  rather  in 
advance ;  for  what  profit  will  be  derived  from  a  superior  system  of 
cultivation  in  the  land,  if  the  fields  we  cultivate  be  not  sheltered  from 
the  evil  effects  of  uncongenial  climate  by  healthy  and  judiciously 
laid-out  plantations  ?  In  the  improvement  of  all  waste  lands  there 
ought  to  be  a  large  proportion  of  the  same  planted,  in  order  to  give 
shelter ;  and  wherever  this  is  not  attended  to,  disappointment  is  the 
natural  result :  for  if  this  be  not  done  as  the  improvement  of  waste 
lands  advances,  these  will,  without  doubt,  be  comparatively  unproduc- 
tive ;  and  very  likely,  from  the  holder  of  such  land  finding  that  it 
does  not  pay  him,  he  will  allow  it  to  fall  back  into  its  original  state 
of  nature. 

41.  It  is  a  well  known  fact  that,  in  both  Canada  and  the  United 
States,  the  yield  of  the  wheat  crop  gradually  diminishes  as  the  forests 
are  cleared,  and  that  the  heaviest  crops  of  this  cereal  are  found  on 
land  sheltered  by  woods. 
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42.  The  general  welfare  of  the  country  demands  an  extended  and 
improved  system  of  forestry. 

43.  If  the  population  of  a  country  doubles  itself  every  fifty  years, 
where  is  the  supply  of  food  to  come  from,  in  one  hundred  years  hence, 
if  the  waste  land  be  not  improved  by  forestry  ?  This  is  a  question 
which  demands  serious  consideration,  and  must,  upon  reflection,  point 
out  the  influence  of  planting  upon  the  general  welfare  of  a  country. 
If  any  piece  of  waste  land,  after  being  drained  and  ploughed,  will 
yield  twenty  bushels  per  acre,  in  a  state  unsheltered  by  forest-trees, 
the  same  land  will  yield  at  least  thirty-five  bushels  per  acre  if  judi- 
ciously sheltered  by  them ;  and  from  this  we  are  bound  to  conclude, 
that  the  inhabitants  of  a  country  have  a  right  to  expect  that  such  a 
state  of  things  should  exist. 

44.  And  not  only  is  the  community  at  large  benefited  by  an  ex- 
tended system  of  improvement,  but  every  proprietor  who  will  plant 
forest-trees,  not  only  gives  shelter  to  his  fields,  but,  at  the  same  time, 
greatly  enhances  the  value  of  his  estate,  as  will  be  treated  upon  in 
the  proper  place. 
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TO  THE  GROWTH  OF  TREES. 

45.  We  think  it  may  be  stated  that  there  are  few  countries  in  the 
world  so  well  adapted  to  the  growth  of  a  great  variety  of  valuable 
timber-trees,  of  foreign  origin,  as  our  island. 

46.  Its  soil  is  variable,  and  hence  its  general  adaptation  to  the 
healthy  development  of  very  many  sorts  of  trees  from  all  the  temper- 
ate regions  of  the  globe ;  and  from  our  winters  being  generally  milder 
than  those  of  many  continental  countries  considerably  lower  than  our 
latitude,  we  succeed  in  ctdtivating,  without  any  artificial  protection, 
many  sorts  of  useful  plants  which  are  not  found  to  stand  the  winters 
of  the  continents  of  Korth  America  and  central  Europe  without 
artificial  means  being  used. 

47.  The  comparative  nearness  of  all  the  parts  of  our  island  to  the 
softening  influences  of  the  sea  is  no  doubt  the  cause  of  this ;  for  the 
ocean  invariably  preserves  a  more  uniform  temperature  than  the  land. 
Hence,  from  our  island  position,  we  enjoy  a  milder  climate  than  the 
inhabitants  of  inland  regions  under  the  same  parallel  of  latitude ;  and 
hence  the  temperature  at  London  is  lower  in  summer  than  at  Paris, 
and  higher  in  winter,  although  the  former  place  is  in  a  more  northern 
latitude  than  the  latter. 

48.  The  climate  of  the  western  seaboard  of  Great  Britain  is  in 
general  milder  than  that  of  the  eastern  parts  under  the  same  parallel. 
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For  example,  on  many  places  even  on  the  west  coast  of  the  northern 
part  of  the  island,  the  Fuchsia  coccinea,  the  Buddlea  globosa,  the 
JSydrangea  hortensis,  the  Aloysia  cUriodora,  and  the  Myrtle,  stand  the 
winter  without  any  protection,  forming  large  and  very  ornamental 
bushes  in  gardens  and  other  sheltered  parts ;  while  on  the  east  coast 
parallels  these  plants  are  generally  injured  by  frosts  if  not  protected. 
Even  as  far  north  as  Glenelg,  in  the  county  of  Inverness,  the  Fuchsia 
coccinea  stands  the  winter  without  protection,  and  forms  a  bush  from 
5  to  6  feet  high  in  sheltered  gardens. 

49.  The  uniformity  of  the  temperature  of  our  climate  is  very 
remarkable  as  compared  with  that  of  other  parts  of  the  world ;  and 
from  this  we  have  an  undoubted  advantage  over  almost  all  other 
nations  in  regard  to  the  cultivation  of  trees  not  natives.  We  shall 
refer  to  a  few  examples  of  places  in  illustration  of  this  point 
Humboldt  says :  "  At  New  York,  we  find  the  summer  of  Eome  and 
the  winter  of  Copenhagen.  At  Quebec,  grapes  sometimes  ripen  in 
the  open  air,  whereas  the  winter  is  that  of  Petersburg,  during  which 
the  snow  lies  five  feet  deep  for  several  months,  and  travelling  is  per- 
formed in  sledges,  frequently  on  the  ice  of  the  St  Lawrence.  At  Pekin, 
in  China,  where  the  mean  temperature  of  the  year  is  that  of  the 
coasts  of  Brittany,  the  scorching  heats  of  summer  are  greater  than  at 
Cairo,  and  the  winters  as  rigorous  as  at  UpsaL" 

60.  But,  apart  from  all  such  mere  deductions  as  regards  the  mild- 
ness of  our  climate,  we  have  the  more  convincing  proof  of  our  own 
experience  on  the  subject ;  for  there  are  not  many  countries  in  the 
world  from  which  we  have  not  brought  plants,  and  cultivated  them 
either  as  useful  or  ornamental — and  a  large  portion  of  them,  not  by 
confining  them  in  an  artificial  climate,  but  by  planting  them  in  the 
open  ground,  and  exposing  them  to  aU  the  changes  of  our  climate. 
For  example,  from  the  south  of  Eui*ope  we  have  the  lime-tree  and 
black  poplar;  from  Corsica,  the  Pimis  laricio ;  from  Austria,  the 
Pinus  Austriobca  ;  from  Germany,  the  common  larch ;  from  the  north 
of  India,  the  horse-chestnut;  from  Eastern  India,  the  Cedrus  deodara; 
from  Asia  Minor,  the  sweet-chestnut ;  from  the  United  States,  the 
Magnolia  grandiflora  and  the  tulip-tree ;  from  Canada,  the  Popvliis 
Canadensis;  from  California,  many  useful  pines;  and  from  Chili, 
the  Araucaria  imbricata.  These  few  examples,  out  of  the  many 
that  could  be  adduced,  are  enough  to  show  that  both  the  soil  and 
the  climate  of  Great  Britain  are  admirably  adapted  to  the  growth  of 
trees  ;  and  not  only  those  which  are  natives  of  Europe,  but  also  such 
as  are  natives  of  temperate  regions  in  all  parts  of  the  world. 

61.  Notwithstanding,  however,  that  the  soil  and  climate  of  our 
island  are  generally  thus  suitable  to  the  healthy  growth  of  a  great 
variety  of  useful  trees,  natives  of  foreign  countries,  it  must  not  be 
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understood  that  all  parts  of  it  are  alike  in  this  respect,  as  there  is,  in 
the  length  and  breadth  of  Oreat  Britain,  a  very  considerable  diversity 
in  regard  to  both  soil  and  climate ;  and  this  is,  of  course,  to  be  ex- 
pected from  the  different  geological  formations,  as  well  as  from  the 
different  degrees  of  latitude  and  relative  elevations  of  land  embraced 
betwixt  Land's  End  and  the  Pentland  Firth. 

52.  The  great  central  and  eastern  plains  of  England,  together  with 
the  Valley  of  the  Severn,  may  be  classed  as  the  first  in  order  for  the 
growth  of  the  most  valuable  sorts  of  trees  to  first-rate  magnitude  in 
this  cotmtry,  and  the  plains  of  York  and  Cheshire  as  the  second ; 
while  the  great  table-lands  situated  to  the  south-west  of  these  dis- 
tricts may  be  characterised  as  third-rate,  as  compared  with  the  others, 
for  growing  trees  of  the  hard- wooded  sorts ;  and  the  table-lands  of 
the  north  of  England  and  the  south  of  Scotland,  embracing  that 
district  of  the  island  from  the  river  Tees  on  the  south  to  the  Eirth 
of  Forth  on  the  north,  as  fourth-rate,  both  in  respect  to  soil  and 
climate. 

53.  Lying  partly  on  the  north  of  the  Firth  of  Forth,  and  partly  on 
its  south  side,  there  is  .the  narrow  central  plain  of  Scotland,  stretch- 
ing from  Glasgow  along  both  sides  of  the  river  Forth  to  Edinburgh, 
and  thence  northwards  as  far  as  Montrose,  which,  for  the  growth  of 
trees,  may  be  classed  as  of  fifth-rate  capabilities. 

54.  With  the  exception  of  the  low-lying  lands  situated  on  the 
sides  of  the  Moray  Firth,  which  may  very  properly  be  classed  as  of 
sixth-rate  capabilities  for  the  growth  of  trees,  the  greater  part  of  the 
country  situated  to  the  north  of  the  central  plain  of  Scotland,  both 
from  its  geological  formation  and  from  its  relative  altitude,  is,  gen- 
erally speaking,  unsuitable  to  the  growth  of  any  trees  to  large  and 
valuable  dimensions  other  than  the  pine  and  fir  tribes;  but  these 
on  this  district  of  the  island  grow  to  even  more  valuable  sizes  than 
in  the  more  southern  parts.  Hence  this  may  be  truly  styled  the 
pine-growing  region  of  Britain. 

55.  The  larch-forests  of  the  Duke  of  Atholl  at  Dunkeld,  and  those 
of  the  Marquess  of  Breadalbane  at  Taymouth,  may  be  cited  in  illus- 
tration of  the  suitableness  of  the  soil  and  climate  of  those  districts 
in  particular,  and  of  the  West  Highlands  in  general,  to  this  most 
valuable  tree;  and  the  pine -forests  of  Glenmore,  Bothiemurchus, 
Glenmorriston,  Abemethy,  Duthill,  and  Braemar,  are  evident  proofs 
of  the  suitableness  of  the  soil  and  climate  of  these  inland  parts  of 
the  island  to  the  growth  of  the  Scots  pine  to  its  most  valuable 
dimensions. 
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BEOTION    lY. — BUITABLENESS   OF  THE   BOIL   AND   CLIMATE  OF   CONTINENTAL 

EUROPE  TO  THE   GROWTH   OF   TREES. 

56.  On  the  continent  of  Europe  there  is  a  very  great  variety  of 
soil  and  climate;  this  field  embracing  plains  and  valleys  of  the 
richest  character  of  soil,  while  there  are  hills  and  mountains  of  the 
most  sterile  nature. 

57.  In  Spain,  Portugal,  Italy,  France,  Austria,  and  Turkey,  all  the 
trees  natives  of  Europe,  South  Africa,  North  America,  southern 
Australia,  and  northern  and  central  Asia,  find  suitable  homes,  both 
as  to  soil  and  climate,  and  prosper  luxuriously ;  while  in  Germany 
and  the  southern  parts  of  Bussia,  many  of  the  kinds  which  luxuriate 
in  the  more  southern  countries  named  do  not  succeed,  from  the 
severity  of  the  climate  in  the  winter  season. 

58.  In  the  cold  regions  of  northern  Europe,  embracing  Norway, 
Sweden,  and  Bussia,  only  the  common  sorts  of  trees  grow  weU — such 
as  the  Norway  spruce-fir,  Scots  pine,  oak,  ash,  beech,  elm,  lime-tree, 
and  birch. 

59.  On  the  continent  of  Europe,  as  stated  above,  the  soil  em- 
braces all  varieties,  while  there  are  various  conditions  of  climate, 
from  that  of  sunny  Italy  to  snow-clad  Sweden,  and  from  this  it  is 
to  a  very  large  extent  well  adapted  to  the  healthy  growth  of  a  great 
number  of  species  from  foreign  countries. 

60.  The  climate  in  the  middle  and  southern  parts  of  Europe 
being  drier  than  that  of  Great  Britain,  insures  the  more  thorough 
ripening  of  the  young  wood  of  foreign  species  than  is  generally 
obtained  in  England  and  Scotland ;  and  from  this  many  foreign 
sorts  which  succeed  in  the  south  of  Europe  do  not  live  in  the  open 
air  of  Britain. 


SECTION   V. — SUITABLENESS   OF   THE   SOIL  AND  CLIMATE  OF   THE  NORTH 
AMERICAN  STATES  TO  THE  GROWTH  OF   TREES. 

61.  There  is  no  country  in  the  world  so  well  adapted  to  the 
healthy  growth  of  a  great  number  of  species  of  trees  as  the  great 
region  possessed  by  the  people  of  the  North  American  States. 

62.  Looking  at  the  country  in  its  length  and  breadth,  it  embraces 
every  variety  of  soil  and  climate  that  an  arboriculturist  could  wish ; 
and  in  which — ^keeping  out  of  view  the  native  sorts — ^trees  from 
nearly  all  parts  of  the  world  may  be  found  luxuriating  as  in  their 
native  habitats. 
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63.  In  the  southern  parts  of  this  country,  and  on  the  Pacific  side, 
the  trees  of  India,  Australia,  and  Africa  prosper  remarkably  well, — 
the  Eucalypti  of  Australia  generally  making  growths,  in  one  year,  of 
firom  4  to  6  feet,  while  species  from  Africa  and  India  make  pro- 
portional progress. 

64.  The  central  parts  of  the  country,  from  their  having  somewhat 
severe  winters,  are  not  adapted  to  grow  so  many  foreign  species  as 
are  found  to  succeed  on  the  southern  and  western  parts ;  still  here, 
besides  the  native  trees,  many  of  which  grow  to  great  size,  all  the 
trees  of  Europe  grow  luxuriantly,  and  generally  to  greater  dimen- 
sions of  timber  than  in  their  native  sites. 

65.  In  the  northern  and  eastern  States,  from  the  winter  climate 
being  severe,  only  the  hardier  species  of  foreign  trees  succeed  well, 
and  these  are  chiefly  from  northern  Europe  and  Asia.  Here,  how- 
ever, the  native  trees  are  excellent  in  all  respects,  producing  timber 
of  great  dimensions  and  of  the  best  quality. 

66.  In  the  northern  and  eastern  States  very  few  of  the  trees, 
natives  of  the  southern  and  western  States,  succeed  well ;  thus  show- 
ing the  great  difiference  there  is  in  the  climate  of  these  parts  re- 
spectively. 

67.  From  what  has  been  stated  above  it  is  to  be  inferred  that, 
from  the  United  States  embracing  so  many  degrees  of  latitude,  and 
relative  elevations  of  land,  a  great  diversity  of  soil  and  climate  must 
exist  With  some  exceptions,  the  soil  of  the  United  States  of 
America,  from  its  great  variety  of  geological  formations  and  relative 
elevations,  is,  without  doubt,  unsurpassed  for  the  growth  of  a  great 
variety  of  trees ;  while  the  diversity  of  climate  is  equally  favourable 
to  this. 


SSCnON  VI. — ^SUrrABLBNSSS  OF  THE  SOIL  AND  CLIHATB  OF  CANADA  TO 

THE   GROWTH  OF  TBBB8. 

68.  In  referring  to  Canada  we  mean  to  embrace  the  whole  of 
British  America,  from  the  Atlantic  to  the  Pacific.  Here  there  is  a 
great  ^variety  of  soil  and  climate ;  but  from  this  portion  of  Korth 
America  lying  on  the  north  of  the  United  States,  its  climate  is 
colder^  and  therefore  less  suited  to  the  growth  of  many  foreign  trees. 

69.  On  the  Pacific  slope,  and  especially  in  British  Columbia, 
there  are  vast  forests  of  native  trees,  and  particularly  of  the  Abies 
Dougkmi,  Cupressus  ntUkaensis,  and  Seq^una  sempervirens,  and  various 
species  of  Picea,  showing  that  the  soil  and  climate  of  this  portion  of 
Canada  are  as  suitable  to  the  growth  of  these  fine  trees,  as  are  these 
conditions  in  Northern  California.     Therefore  British  Columbia  may 
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be  said  to  be  well  siiited  to  the  growth  of  many  trees  natives  of 
foreigD  countries,  and  especially  to  those  of  Europe  and  northern 
Asia,  and  to  those  of  the  northern  States  adjoining  on  the  south. 

70.  All  the  country  stretching  from  the  Eocky  Mountains  east- 
ward to  Hudson's  Bay  and  the  Ottawa  Eiver,  and  northward  to  the 
60th  degree  of  latitude,  is  well  adapted,  in  respect  to  both  soil  and 
climate,  to  the  healthy  growth  of  all  the  trees  natives  of  North 
America,  from  the  40th  degree  of  latitude. 

71.  As  already  stated,  the  soil  and  climate  of  Canada  are  excel- 
lently suited  to  the  healthy  development  of  most  of  the  useful  trees 
of  Europe ;  and  in  proof  of  this  we  may  mention  that  the  Eurox>ean 
larch  grows  fully  better  here  than  it  does  in  Great  Britain,  and 
attains  a  larger  bulk  of  timber  within  a  given  time ;  while  the  Scots 
pine,  the  Austrian  pine,  and  the  Norway  spruce-fir  thrive  equally 
well.  Many  of  the  hard -wooded  sorts,  natives  of  Europe,  also 
prosper  well  in  Canada;  and  for  example  we  may  mention  the 
common  sycamore,  the  Norway  maple,  the  horse-chestnut,  and  many 
others. 

72.  To  the  east  of  the  Biver  Ottawa,  the  climate  is  colder  than  in 
the  parts  we  have  referred  to  above,  and  therefore  is  suitable  chiefly 
to  the  native  sorts  of  trees ;  still  some  of  the  hardier  kinds  of  Euro- 
pean trees  succeed  well 

73.  From  what  has  been  stated,  it  is  to  be  understood  that  all 
the  southern  portion  of  Canada  is  well  adapted  to  the  healthy  growth 
of  a  considerable  variety  of  useful  trees  natives  of  foreign  countries, 
and  that  the  northern  and  eastern  parts  are  too  cold  to  grow  satis- 
factorily any  other  than  the  native  sorts. 

74.  The  present  crop  of  the  natural  forests  of  Canada  is  a  proof 
of  the  suitableness  of  the  soil  and  climate  of  the  country  to  the 
growth  of  trees  to  very  large  dimensions.  No  country  in  the  world 
has  a  greater  bulk  of  timber  on  the  acre  than  is  to  be  found  in 
Canada. 


SECTION   VII. — SUITABLENESS  OP  THE  SOIL  AND  CLIMATE  OP  AUSTRALIA 

TO  THE  GROWTH  OP  TREES. 

75.  This  great  country,  extending  between  the  parallels  of  12* 
and  40**  S.  latitude,  embraces  many  conditions  of  soil  and  climate, 
from  the  rich  loam  of  the  level  plains,  where  the  heat  is  excessive  in 
the  summer  season  and  where  snow  seldom  falls,  to  the  poorer  soils 
of  the  hills  and  mountains,  which  are  of  various  heights  up  to  6000 
feet  above  the  level  of  the  sea,  where  the  climate  is  comparatively 
cool  even  in  summer,  and  where  snow  lies  on  the  higher  parts. 
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76.  The  native  trees  of  Australia  are  of  a  peculiar  character,  and 
nearly  all  of  them  are  evergreens — ^the  change  of  the  season  producing 
no  apparent  influence  on  the  olive-coloured  tint  of  the  forests. 

77.  The  native  timber-trees  consist  chiefly  of  Eucalypti,  and  of 
this  genus  there  are  many  species,  some  of  them  attaining  heights 
over  300  feet,  with  proportional  diameters.  Casuarinea  and  acacia 
are  also  common. 

78.  In  some  parts  of  this  great  country  there  are  large  forests  of 
the  trees  named,  along  with  other  genera  of  less  importance ;  but, 
generally  speaking,  the  native  forests  are  not  extensive,  compared 
with  the  extent  of  the  country. 

79.  Both  soil  and  climate,  however,  are  well  adapted  to  the 
healthy  growth  of  trees  from  all  parts  of  the  world,  and  in  proof  of 
this,  it  may  be  remarked  that  already  very  many  species  have  been 
introduced  from  India,  Africa,  America,  and  Europe,  aU  of  which  are 
prospering  satisfactorily. 

80.  On  the  hills  here  all  the  coniferous  trees  of  California  are 
found  to  prosper  well,  and  also  those  of  Europe  and  Asia,  while  the 
deciduous  sorts  of  these  parts  of  the  world  succeed  equally  welL 

81.  The  governments  of  South  Australia,  New  South  Wales,  and 
Victoria  are  devoting  great  attention  to  the  rearing  of  trees  of  all 
sorts  from  foreign  countries,  and  wherever  these  have  been  planted 
on  suitable  soils  they  are  succeeding  satisfactorily. 

82.  In  South  Australia  several  hundred  thousand  acres  have  been 
conserved,  and  put  under  the  charge  of  a  board,  with  a  conservator 
to  attend  to  thinning  and  planting ;  and  here  large  extents  in  differ- 
ent parts  of  the  province  are  being  planted  every  year,  so  that  ere 
long  this  country  must  become  well  wooded,  with  all  the  useful 
kinds  of  trees  from  the  countries  named  above. 


SECTION  VIII. — SUITABLENESS  OF  THE  SOIL  AND  CLIMATE  OF  NEW  ZEALAND 

TO  THE  GROWTH  OF  TREES. 

83.  The  surface  of  New  Zealand  is  a  series  of  mountains,  hills, 
valleys,  and. plains;  the  mountains  on  the  north  island  rise  to  a 
height  of  9000  feet,  while  on  the  south  island  they  rise  to  the  great 
height  of  13,000  feet.  On  the  lower  slopes  of  the  mountains  and 
on  the  hills  there  are  dense  forests  of  the  native  trees ;  while  the 
valleys  and  plains  are  also,  generally  speaking,  well  wooded,  with 
extensive  grassy  ranges  between  the  wooded  portions. 

84.  In  a  country  having  such  a  diversity  of  surface  as  this  one 
has,  it  is  to  be  expected  that  there  is  also  a  great  diversity  of  soil 
and  climate.     And  this  indeed  obtains, — as  in  the  valleys  and  the 
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plains  the  soil  is  of  a  very  rich  character,  with  a  most  congenial 
climate ;  while  on  the  hills  and  on  the  lower  parts  of  the  mountains 
the  soil  is  very  variable,  with  a  comparatively  cool  climate ;  and  on 
the  middle  zones  of  the  higher  mountains  the  soil  is  generally, 
though  not  rich,  yet  very  favourable  to  the  growth  of  both  conifer- 
ous and  deciduous  trees. 

85.  In  this  country  snow  seldom  lies  at  the  level  of  the  sea ;  but 
all  the  year  round  it  lies  on  the  summits  of  the  mountain  ranges,  and 
when  frost  occurs  on  the  .plains  and  valleys  it  is  very  slight. 

86.  From  what  has  been  stated  above,  it  is  to  be  inferred  that  the 
soil  and  climate  of  New  Zealand  are  well  adapted  to  the  healthy  de- 
velopment of  very  many  sorts  of  trees,  natives  of  foreign  countries, 
and  this  has  been  proven  from  actual  experience. 

87.  Most  of  the  timber-trees  of  Europe  have  been  introduced  into 
this  country,  and  also  many  species  from  Australia,  and  a  few  from 
America, — all  of  them  growing  well,  and  thriving  as  well  as  in  their 
native  sites. 

88.  Planting  has  already  been  undertaken  to  a  considerable  extent 
by  the  settlers  on  many  parts  of  both  islands  of  this  country ;  and 
the  trees  used  are  partly  of  the  most  useful  sorts  of  the  native  timber, 
together  with  a  large  proportion  of  the  European  coniferous  and 
deciduous  sorts ;  and  from  this  it  is  evident  that  the  soil  and  climate 
of  these  islands  are  well  suited  to  the  growth  of  many  species  of 
foreign  trees,  and  that  ere  long  the  country  will  become  well  clothed 
with  the  most  useful  trees  of  Europe  and  other  foreign  parts,  so  as 
to  obviate  the  necessity  of  using  the  native  timber,  which  is  generally 
much  inferior  to  that  of  trees  introduced  from  foreign  parts. 


SECTION   IZ. — SUITABLENESS  OF  THE   SOIL  AND  CLIMATE  OF  BRITISH  INDIA 

TO  THE  GBOWTH  OF  TREES. 

89.  The  whole  of  British  India,  south  of  the  Himalaya  mountains, 
is  unrivalled  for  its  trees  and  other  plants;  many  of  the  trees  attaining 
vast  dimensions,  and  producing  timber  of  the  best  quality.  Among 
these  may  be  mentioned  the  teak  and  the  cedar  of  India. 

90.  The  mountainous  regions  of  Northern  India  have  a  temperate 
climate,  while  in  the  central  and  southern  regions  the  heat  is  very 
great,  producing  palms  and  other  tropical  trees  in  great  abundance. 
Here,  as  is  to  be  expected  in  this  vast  region,  the  soil  varies  from 
the  richest  found  on  the  globe  to  the  poorest  on  which  vegetation 
can  well  succeed. 

91.  Every  one  knows  that  the  soil  and  climate  of  India  are, 
generally  speaking,  highly  suitable  to  the  growth  of  trees  from  all 
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parts  of  the  world, — its  native  trees  of  all  sorts  attesting  this.  Here 
there  are  all  conditions  of  soil  and  climate  to  be  found  on  the  earth, 
from  the  tropical  to  the  arctic,  thus  securing  suitable  sites  for  the 
healthy  development  of  trees  from  all  countries,  whether  tropical 
or  temperate. 

92.  A  large  portion  of  the  native  forests  of  India  are  being  con- 
served by  its  government,  and  systematically  attended  to  by  a 
qualified  staff  of  foresters.  And  not  only  are  the  existing  crops  of 
the  native  woods  being  improved,  but  also  large  extents  are  being 
planted  with  trees  both  native  and  foreign,  so  that  in  due  time  it  is 
to  be  expected  that  India  will  become  judiciously  clothed  with  the 
most  useful  of  the  timber-trees  of  Asia,  Africa,  America,  Australia, 
and  Europe. 


SECTION   X. — SUITABLENESS  OF   THE  SOIL  AND   CLIMATE  OF   SOUTH   AFRICA 

TO   THE  GROWTH   OF  TREES. 

93.  South  Africa  has  a  soil  and  climate  excellently  adapted  to 
the  growth  of  trees  from  foreign  countries ;  as  here  there  are  many 
of  the  trees  of  Australia,  especially  the  Eucalyptus  and  acacia, 
growing  as  well  as  if  they  were  in  their  native  habitats. 

94.  The  surface  of  the  country  is  very  varied,  and  consists  of  a 
series  of  plateaux,  rising  in  successive  terraces  from  south  to  north, 
and  separated  by  mountain  chains ;  a  few  of  the  summits  of  the  moun- 
tains rising  to  heights  varying  up  to  9000  feet.  This  character  of 
surface  gives  rise  to  a  great  variety  of  soil  and  climate,  suitable  to 
the  healthy  development  of  trees  from  many  foreign  countries. 

95.  This  country  is,  generally  speaking,  not  well  wooded  with 
native  trees,  although  the  soil  is  for  the  greater  part  well  adapted 
to  the  growth  of  trees  of  every  sort.  StUl,  there  are  here  and  there 
native  forests  of  considerable  extent. 

96.  A  considerable  extent  of  land  has  been  planted  here  and  there 
however ;  and  the  success  of  these  crops  is  an  evidence  of  the  suit- 
ableness of  the  country  for  the  rearing  of  timber  to  valuable  dimen- 
sions. The  kinds  planted  are  chiefly  oak,  poplar,  cluster  pine,  and 
stone  pine,  with  ash,  elm,  and  sycamore ;  all  of  which  have  made 
rapid  progress.  The  Indian  cedar,  the  mahogany,  and  banyan  trees 
thrive  well  also,  thus  proving  the  capabilities  of  the  climate. 

97.  The  general  dryness  of  the  climate  of  this  part  of  Africa 
renders  it  highly  necessary  that  planting  should  be  undertaken 
laigely ;  as  were  this  done,  the  climate  would  be  in  due  time  much 
improved. 

(6. 
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SBOTION  XI. — THE  EFFBOTS  OF  PLANTING,   AND  ITS   INFLUENCE  ON  THB 
IMFBOVEMENT  OF   THB  SOIL  AND   CLIMATE   OP  A  COUNTRY. 

98.  The  first  and  perhaps  the  greatest  e£fect  of  judicious  planting 
is  that  of  shelter  to  the  country  in  its  neighbourhood. 

99.  The  second,  and  perhaps  not  the  least  important  effect  of  plant- 
ing trees  in  masses,  is  that  of  ornament. 

100.  When  we  compare  the  agricultural  and  picturesque  advan- 
tages of  a  part  of  the  country  which  is  judiciously  clothed  with  trees 
with  those  of  a  part  which  has  either  been  stripped  of  its  crop  of  timber, 
or  which  has  never  been  planted  at  all,  the  difference  is  very  striking, 
even  to  the  most  common  observer.  In  the  former  all  kinds  of  crops 
are  sheltered,  and  consequently  grow  luxuriantly;  while  in  the 
latter  the  crops  are  subject  to  the  extremes  of  cold  and  storms  in 
winter,  as  well  as  of  the  sun's  heat  in  summer. 

101.  It  is  therefore  an  undoubted  fact  that  the  presence  of  trees 
in  any  country  has  the  effect  of  softening  the  storms  and  colds  of  its 
winters,  as  weU  as  of  softening  the  heats  of  its  summers,  and  prevent- 
ing too  great  evaporation  of  moisture  from  its  surface,  which  inevit- 
ably takes  place  under  a  contrary  state  of  things. 

102.  The  drying  effects  of  the  absence  of  trees  are  exemplified  on 
a  large  scale  in  North  America  at  the  present  day,  wherever  the  axe 
of  the  settlers  has  been  in  operation  for  a  considerable  length  of  time. 
There  we  have  ourselves  seen  the  beds  of  former  water-courses 
ploughed,  and  only  observable  as  such  by  their  hollow  lines  running 
through  the  farms.  The  settlers  told  us  that  when  they  first  came 
into  the  forest  these  hollow  lines  ran  with  a  never-failing  supply  of 
water,  and  that  they  gradually  became  dry  as  the  woods  were  cleared 
and  the  letnd  subjected  to  the  plough  and  the  hot  rays  of  the  sun. 
Hundreds  of  families  that  we  have  visited  in  British  North  America 
have  told  us  that  they  had  been  obliged  to  change  the  sites  of  their 
original  locations,  simply  because  the  streams,  on  the  sides  of  which 
they  had  sat  down,  expecting  to  have  an  unlimited  supply  of  water, 
had  dried  up  as  they  cleared  the  land  of  its  tree  crop. 

103.  But  we  need  not  go  out  of  Britain  for  proof  of  the  drying 
effects  of  injudicious  clearing  of  forests  on  the  land.  In  our  own 
experience  in  dealing  with  woodlands  we  have  seen,  after  a  large 
tract  of  wood  had  been  cleared  from  the  hillside,  springs  which  had, 
while  the  land  was  covered  with  trees,  yielded  a  constant  supply  of 
water,  completely  dried  up ;  and  there  are  many  who  can  attest  this 
from  observation  in  respect  to  similar  cases  in  their  own  parts  of  the 
country. 

104.  On  the  other  hand,  we  have  frequently  been  surprised  to 
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find,  on  examining  woods  which  had  been  planted  some  ten  or  twelve 
years,  all  the  land  under  which  had  been  considered  dry  at  the  time 
the  plantation  was  made,  wet  spots,  spreading  wider  and  wider  every 
year,  and  some  of  them  even  beginning  to  throw  out  runs  of  water ; 
thus  proving,  that  under  the  shade  of  the  trees  the  larger  portion  of 
the  moisture  of  the  land  is  retained,  and  therefore  accumulates  in 
spots  according  to  the  nature  of  the  subsoiL 

105.  The  general  effect  produced  by  high  hills  and  mountain- 
ranges  on  the  moisture  of  the  air  can  be  made  good  to  the  lower- 
lying  and  level  parts  of  a  country  by  careful  attention  to  the  distri- 
bution of  its  forests.  Woods  and  plantations,  in  all  cases,  collect 
large  supplies  of  moisture  from  the  air.  The  roots  of  the  trees  com- 
posing them  loosen  the  soil,  while  the  herbage  growing  under  the 
shelter  of  their  branches  prevents  the  rain-water,  even  on  sloping 
hillsides,  from  running  quickly  off.  Plantations  in  all  cases  check 
the  currents  of  air  passing  over  a  country,  and  from  this  cause  the 
carrying  off  of  its  moisture  by  drying  winds  is  greatly  lessened.  The 
shade  of  trees  prevents  the  rays  of  the  sun  finding  their  way  to  the 
soil,  so  that  but  little  of  the  moisture  in  it  can  be  licked  up  for  the 
warm  currents  to  carry  to  the  upper  air. 

106.  The  water  sucked  up  from  the  earth  by  roots  of  trees  is 
given  off  again  by  the  twigs  and  leaves  in  the  form  of  vapour — 
hence  the  air  in  plantations  is  always  found  moister  and  cooler 
than  it  is  in  the  open  country,  where  the  land  is  destitute  of  trees. 
Therefore  it  follows  that  while  the  warm  air  is  rising  upwards  from 
the  dry  land  of  the  open  country,  the  cooled  and  moister  air  must 
fall  again  to  the  still  cooler  surface  of  the  woodland ;  and  therefore, 
in  the  neighbourhood  of  masses  of  plantation,  there  are  all  the  con- 
ditions secured  for  the  fall  of  moisture  from  the  air  in  very  much 
greater  force  than  over  the  open  fields. 

107.  When  soft  winds,  charged  with  vapour,  blow  over  dry  ground 
heated  by  the  sun,  no  fall  of  wet  usually  takes  place,  but,  on  the  con- 
trary, the  clouds  that  are  formed  sink  down  into  the  warm  air  below, 
and  are  soon  dissolved  and  vanish.  The  dried  and  warm  soil  drives 
the  rain  away,  so  to  speak.  It  is  not  so,  however,  where  the  temper- 
ature is  softened  down  by  the  influence  of  woods.  There  the  air  is 
loaded  with  moisture,  from  the  constant  evaporation,  and  soon  becomes 
overcharged  by  the  falling  clouds,  and  so  rain  follows. 

108.  From  a  consideration  of  the  facts  adverted  to  in  the  foregoing 
remarks,  it  appears  evident  that  it  is  in  the  power  of  man  to  alter, 
modify,  and  regulate  the  climate  in  which  he  lives  to  suit  the  various 
kinds  of  crops  he  cultivates  in  different  localities,  and  this  by  the  dis- 
tribution of  plantations  of  various  extents  to  suit  the  particular  cir- 
cumstances of  the  case.     In  our  present  state  of  knowledge,  however. 
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we  are  unable  to  accomplish  this.  To  attain  to  this,  and  to  bring 
forestry  to  the  standing  of  a  climatic  science  for  everyday  guidance 
to  all  interested  in  rural  economy,  it  is  necessary  that  some  well- 
regulated  system  for  united  experiment  and  observation  on  the  sub- 
ject should  be  established  by  a  body,  or  bodies,  of  scientific  and  prac- 
tical men,  who  could  act  together  in  carrying  out  experiments  in  aU 
countries,  and  in  various  parts  of  each  country,  with  the  view  to  bring 
forestry  to  the  position  its  importance  demands  for  the  improvement 
of  climate  in  aU  parts  of  the  habitable  globe.  This  is  a  work  that 
should  not  be  delayed,  and  which  all  should  lend  a  hand  in,  but  more 
especially  landed  proprietors,  their  agents  and  foresters.  The  scheme 
proposed  embraces  the  climatic  improvement  of  all  countries  on  the 
face  of  the  earth ;  and  if  well  gone  about,  it  cannot  fail  ultimately 
to  add  greatly  to  the  health  of  mankind,  and  to  promote  and  develop 
the  latent  resources  of  all  countries  in  an  incalculable  degree. 

109.  Having  thus  shown  that  judicious  planting  has  a  very  decided 
influence  on  the  improvement  of  the  climate  of  a  country,  we  now 
come  to  make  some  remarks  on  its  influence  to  improve  the  soil ;  and 
on  this  branch  of  the  subject  it  may  not  be  too  much  to  state  that 
any  piece  of  land,  not  properly  agricultural,  but  adapted  to  the  growth 
of  timber  only,  however  good  it  may  be  previous  to  its  being  put 
under  a  crop  of  trees,  must  be  very  much  better,  chemically  speaking, 
after  such  a  crop  shall  have  been  reared  on  it  and  removed  from  it, 
and  must  thereby  be  rendered  more  suitable  for  agricultural  purposes 
than  if  it  had  remained  without  any  such  crop. 

110.  This  results  from  the  large  amount  of  vegetable  matter  which 
trees  annually  deposit  on  the  land  occupied  by  them,  as  well  as  from 
their  roots  penetrating  deep  into  it,  and  consequently  dividing  its  parts 
and  opening  it  up  to  the  action  of  air  and  water. 

111.  In  proof  of  this  we  may  allude  to  the  very  rich  soils  of  the 
American  continent,  which  have  been  for  the  greater  part  formed 
from  the  deposits  of  vegetable  matter  from  successive  crops  of  trees 
that  have  grown  on  them.  And  with  these  let  us  compare  the 
sterility  of  such  parts  of  a  country  as  have  not  been  occupied  by 
trees.  By  such  a  comparison  we  are  at  once  forced  to  admit  that  in 
the  economy  of  nature  trees  perform  a  very  important  part  in  im- 
proving the  land  on  the  surface  of  the  globe,  and  in  rendering  it  ser- 
viceable for  cultivation  by  man. 

112.  But  in  this  respect  we  need  not  go  far  for  proof,  inasmuch 
as  on  our  own  island  we  have  abundant  evidence  of  the  fact  that 
trees  vastly  improve  the  land  on  which  they  grow. 

113.  On  the  flats  and  hollows  of  this  country,  everywhere  the  land 
bears  evident  proof  of  having  been  occupied  by  trees  at  an  early 
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period ;  and  that  it  is  chiefly  from  this,  and  from  their  having  de- 
cayed and  rotted  upon  them,  that  their  soil  is  now  so  fertile. 

114.  But,  besides  these  proofs  on  this  point,  we  may  state  that 
we  have  in  our  own  day  seen  large  tracts  of  waste  land  planted, 
which,  although  previous  to  its  having  been  put  under  trees  was  thin 
of  soil  and  poor,  gradually  became  comparatively  good  land,  and  this 
from  the  decayed  leaves  falling  from  trees  growing  upon  it,  and  from 
their  shade  causing  the  natural  plants  of  the  surface  to  decay  and  in- 
corporate with  the  original  soil. 

115.  Still  farther,  there  can  be  no  doubt  that  judicious  planting 
on  an  extensive  scale  is  destined  to  be  the  great  means  of  improving 
the  soil  and  climate  of  all  countries. 


SECTION  XIL — THE  OBJECT  OP  PLANTING. 

116.  Generally  every  proprietor,  in  planting  trees  on  his  estate, 
has  some  definite  object  in  view  for  the  work.  This  may  be  either 
to  give  shelter  to  his  farms,  to  shut  out  some  unpleasant  object  from 
his  dwelling-house,  or  to  produce  ornamental  effect  to  the  landscape ; 
but  the  great  and  ultimate  object  is  that  of  its  being  profitable  as  a 
crop  in  a  money  point  of  view.  In  short,  the  object  may  be  one  or 
other  of  these  points,  or  it  may  be  all  of  them  combined,  according  to 
the  circumstances  of  the  case. 

117.  On  properties  situated  in  naturally  level,  fertile,  and  sheltered 
parts  of  the  coimtry,  where  arable  land  is  more  immediately  remunera- 
tive than  woodland  to  the  proprietor,  he  can  have  no  object  in  plant- 
ing trees  other  than  for  ornamental  effect,  or  it  may  be  for  the  in- 
crease of  moisture  in  the  neighbourhood. 

118.  The  case,  however,  is  somewhat  different  in  regard  to  the 
proprietors  of  partly  level  and  partly  hilly  estates,  as  on  such,  besides 
effect,  it  becomes  a  point  of  wise  and  profitable  management  to  plant 
on  the  higher  districts,  with  the  view  to  ameliorate  the  climate  of  the 
lower,  to  improve  the  soil  of  the  hills,  and  by  the  timber  crop  to  en- 
hance the  general  value  of  the  property. 

119.  But  with  the  proprietors  of  extensive  hill  estates  the  great 
object  in  planting  must  be  that  of  rearing  a  crop  of  trees  on  land 
otherwise  unfit  for  profitable  use,  and  therefore  that  of  deriving  from 
it  a  source  of  income  which  could  not,  generally  speaking,  be  other- 
wise obtained  from  such  land. 

120.  The  foregoing  remarks  are  only  applicable  to  the  subject 
under  notice  taken  in  the  broadest  point  of  view,  as,  specifically,  each 
branch  of  it  diverges  into  many  points,  each  of  which  may  become 


22  VALUE  OF  WOOD  AS  A  CROP  UPON   LAND. 

expedient  in  practice,  according  to  circumstances.  For  example,  a 
proprietor  having  in  view  the  planting  of  trees  for  shelter  to  his 
farms  may  at  the  same  time  have  in  view  to  deal  with  them  as 
hedgerow  timber,  as  belts  of  plantation,  as  coppice,  as  hop-poles,  or 
as  ornamental  timber,  according  to  local  circumstances,  and  according 
to  the  nature  of  the  land  he  may  have  to  deal  with.  All  of  which 
modes  of  planting  will  be  treated  of  in  their  proper  places,  and  under 
their  respective  heads. 


SECTION  ZIIL — THE  VALUE  OF  WOOD  AS  A  CROP   UPON   LAND. 

121.  The  value  of  wood  as  a  crop  upon  any  given  piece  of  ground, 
depends  very  much  upon  the  treatment  it  may  have  received  in  its 
cultivation.  Trees,  like  every  other  useful  product  of  the  soil,  may 
be  considerably  deteriorated  in  value  by  unskilful  and  careless  man- 
agement ;  and  they  may  also  be  greatly  enhanced  in  value  by  skilful 
and  careful  management  Besides,  the  value  of  wood  varies  accord- 
ing to  the  nature  of  the  land  planted,  and  also  according  as  the 
locality  may  or  may  not  be  conveniently  situated  as  regards  a  ready 
market  for  the  sale  of  timber. 

122.  However,  we  may  here  state  as  a  general  rule,  which  we 
have  verified  from  our  own  experience,  both  in  England  and  Scotland, 
that  land  which  is  from  various  causes  unfit  for  high  farming,  will, 
under  wood,  at  the  end  of  seventy  years,  under  good  management, 
pay  the  proprietor  nearly  three  times  the  sum  of  money  that  he 
would  have  received  from  any  other  crop  upon  the  same  piece  of 
ground. 

123.  This  assertion,  we  are  aware,  will  be  considered  extravagant 
by  many  proprietors ;  but  to  those  who  may  consider  what  we  have 
here  said  as  beyond  the  truth,  we  beg  to  say,  that  although  it  may 
be  in  reality  beyond  what  they  have  themselves  experienced  as  to 
profits  arising  from  their  plantations,  yet  in  all  cases  where  good 
management  has  been  introduced,  what  we  have  said  will  be  found 
a  practical  truth ;  and  in  order  to  illustrate  the  point,  we  shall  here 
give  a  few  examples,  without  going  into  detail,  most  of  which  have 
come  under  our  own  experience  in  dealing  with  woods  in  different 
parts  of  the  country. 

124.  On  three  estates  that  we  have  had  to  deal  with  in  the  north 
of  Scotland,  where  the  woods  are  chiefly  larch  and  Scots  pine,  and 
where  regular  accounts  of  the  sales  of  the  produce  had  been  kept  for 
a  period  of  nearly  forty  years  previous  to  our  visiting  them,  we  found 
that,  taking  the  older  class  of  the  pine  woods,  they  had  yielded,  on 
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the  average,  about  13s.  per  acre  per  annum  for  thinnings  during  the 
forty  years  accounts  had  been  kept  of  sales  from  them ;  and  that, 
where  clearings  had  been  made  of  these,  the  matured  crops  had  real- 
ised, on  an  average,  about  £70  per  acre,  after  the  removal  of  all  the 
thinnings  that  had  from  time  to  time  been  taken  from  them. 

125.  The  larch  portions  of  the  crops  on  these  estates  realised  about 
one-half  more  than  the  pine  portions — ^that  is,  the  average  annual 
value  realised  from  the  thinnings  of  the  larch  was,  for  the  forty  years 
referred  to,  20s.  per  acre ;  and  where  clearings  had  been  made  of  this 
kind,  the  matured  crop  had  yielded  £106  per  acre  on  the  average. 

126.  The  annual  rent  of  the  land,  at  an  average,  upon  which  those 
plantations  grew,  was  reckoned  at  48.  6d.  per  acre ;  and  the  crops, 
when  matured,  had  occupied  the  land  for  a  period  of  about  seventy 
years.  Now,  had  it  been  occupied  by  tenants  for  the  purpose  of 
grazing,  the  proprietors  would  have  received  only  £15,  15s.  for  an 
acre  during  the  period  of  seventy  years ;  but  being  occupied  by 
trees,  we  see  that  they  received,  by  the  end  of  the  period  of  seventy 
years,  when  the  crops  were  cleared,  no  less  than  27s.  6d.  for  each 
year  of  the  period  in  respect  to  each  acre  of  that  occupied  by  the 
pine  crops,  and  about  41s.  6d.  for  each  year  in  respect  to  each  acre 
occupied  by  the  larch.  Now,  even  after  deducting  every  necessary 
expense  the  p^prietors  were  put  to,  and  after  deducting  compound 
interest  upon  the  original  outlay  and  rent,  progressively,  during  the 
time  when  no  return  was  received,  it  will  be  found,  as  we  have  for- 
merly stated,  that  such  land,  when  planted  with  trees,  will  pay  fully 
three  times  the  amount  of  money  that  it  could  do  in  the  hands  of 
farmers ;  and  this  points  out  that  wood,  as  a  crop,  even  when  man- 
aged in  an  ordinary  way,  is  exceedingly  profitable  to  the  proprietor, 
and  adds  greatly  to  the  value  of  his  estate. 

127.  Next,  in  the  south  of  Scotland  and  north  of  England  we 
have  seen  the  matured  crops  of  larch  sold  at  prices  ranging  from 
£150  up  to  £380  the  acre,  and  this  irrespective  of  the  value  of 
thinnings  that  had  been  removed  from  them  during  their  young  and 
growing  stages.  The  land  on  which  these  crops  grew  was  valued  at 
rates  varying  from  lOs.  to  15s.  per  acre  per  annum,  and  the  crops 
when  cleared  were  of  from  sixty-five  to  seventy  years*  standing. 

128.  We  may  here  mention  that  in  the  north  of  England  a  crop 
of  matured  larch  was  sold  some  time  ago  at  the  rate  of  £500  per 
acre.  We  have  this  information  from  a  well-informed  forester,  who 
lives  in  the  neighbourhood  of  the  estate  where  this  high  sum  was 
realised,  and  whose  information  is  to  be  relied  on.  He  says  this 
crop  grew  on  a  sloping  bank  unfit  for  the  plough. 

129.  In  the  south  of  Scotland  and  north  of  England  we  have  seen 
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crops  of  matured  Scots  pine  sold  at  rates,  per  acre,  varying  from  £65 
up  to  £200.  The  age  of  these  might  be  about  seventy-five  years  on 
the  average,  and  the  rent  of  the  land  about  15  s.  per  acre. 

130.  In  the  same  parts  of  the  country  we  have  seen  matured 
crops  of  mixed  hard- wooded  plantations  sold  at  rates  varying  from 
£80  up  to  £170  per  acre,  and  in  one  or  two  cases  as  high  as  £220. 

131.  Again,  on  the  same  parts  we  have  seen  matured  crops  of  oak 
sold  at  prices,  per  acre,  varying  from  £200  up  to  £400. 

132.  In  the  cases  referred  to  xmder  the  five  preceding  paragraphs^ 
it  must  be  kept  in  view  that  no  account  is  taken  of  the  thinnings 
which  had  been  removed  from  the  several  crops  while  they  were  in 
the  growing  state,  and  before  they  became  matured,  as  any  informa- 
tion in  regard  to  that  source  of  income  could  not  be  obtained. 

133.  What  we  have  said  above  refers  to  the  value  of  a  crop  of 
wood  when  trained  up  as  timber-trees.  There  are,  however,  many 
proprietors  who  cultivate  a  laige  portion  of  their  woodlands  upon 
the  principle  of  coppice- woods,  which  are  growths  from  the  stocks  of 
trees  formerly  cut  over ;  and  as  to  the  value  of  this  class  of  crop,  it 
will  suffice  to  say  that  it  does  not,  as  far  as  our  experience  goes  in 
dealing  with  it,  pay  nearly  so  well  as  a  crop  of  timber.  We  have 
had  to  do  with  this  class  of  crop  on  places  in  the  west  and  south  of 
Scotland  and  in  the  central  and  northern  counties  of  England,  and 
have  seldom  found  it  pay  the  proprietor  over  15s.  per  acre  per 
annum  for  the  land  it  occupied. 

134.  These  examples  we  consider  quite  sufficient  for  the  present 
purpose.  We  might,  indeed,  give  many  others  in  illustration  of  the 
point  under  notice,  but  as  they  would  only  go  to  swell  this  work 
without  altering  the  facts  stated,  we  think  it  preferable  not  to  do  so. 
But  we  may  add  that  it  is  not  alone  the  simple  value  of  the  timber 
that  makes  plantations  of  so  important  a  nature  upon  a  gentleman's 
property :  there  is  the  shelter  that  they  afford  for  all  agricultural 
purposes,  and  their  beneficial  effects  in  regulating  the  climate ;  for 
where  no  plantations  exist,  there  is  invariably  an  inferior  crop  of 
grain  upon  the  fields,  as  well  as  an  ill-fed  live-stock,  which  should 
all  be  taken  into  account.  We  are,  indeed,  of  opinion  that,  upon 
any  landed  property,  well-managed  plantations  are  incalculably  of 
more  value  than  land  three  times  their  extent  in  the  hands  of  a 
farmer,  but  without  trees  to  give  shelter ;  and  it  is  well  known  by 
every  proprietor  of  land  that  he  receives  by  far  the  highest  rent  for 
those  parts  of  his  lands  which  are  most  sheltered  by  his  best  planta- 
tions. And  further,  of  whatever  value  land  may  be  in  the  hands  of 
a  farmer  without  plantations  to  give  shelter  to  it,  it  is  of  very  much 
greater  value  when  properly  sheltered  by  them. 
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EXIBTINO   IN   GREAT   BRITAIN. 

135.  The  forests  and  plantations  of  this  country  may  properly  be 
divided  into  two  classes — namely,  PuBUO  and  Private.  By  the 
former  we  mean  those  belonging  to  our  Government,  the  principal  of 
which  are  the  New  Forest,  in  Hampshire ;  Dean  Forest,  in  Gloucester- 
shire ;  Delamere  Forest,  in  the  county  of  Chester ;  and  the  forests  of 
Bere,  Alice  Holt,  and  Woolmer,  in  Hampshire,  in  which  the  pro- 
fessed object  is  that  of  rearing  timber  for  purposes  in  connection  with 
Government  works.  By  the  latter  we  mean  those  belonging  to  our 
landed  proprietors  generally,  in  which  the  crops  are  reared  with  the 
view  of  their  being  made  available  for  shelter  and  ornament  to  the 
estates,  and  as  sources  of  private  income  to  their  holders.  With 
regard  to  each  of  these  classes  we  shaU  make  a  few  remarks  descrip- 
tive of  their  general  condition  at  the  present  time. 

136.  The  land  under  trees  in  the  several  forests  named  as  belong- 
ing to  Government  is  said  to  extend  to  about  40,000  acres,  and  the 
crop  cultivated  is  oak  chiefly,  with  a  small  proportion  of  the  other 
kinds,  usually  planted  on  spots  of  land  considered  unsuitable  for  the 
growth  of  oak ;  and  the  trees  are  of  various  ages,  from  those  of 
matured  growth  down  to  a  few  years  planted,  but  the  larger  extent 
of  the  crop  may  be  said  to  consist  of  trees  in  a  young  and  growing 
state. 

137.  Previous  to  1852  nearly  all  the  crops  in  these  forests  had 
been  much  neglected  in  the  way  of  thinning  and  draining,  whereby 
their  healthy  and  full  development  had  been  arrested ;  but  since  that 
date  great  improvements  have  been  effected  in  dealing  with  them, 
and  now  systematic  thinning  is  carried  out,  and  attention  paid  to 
keeping  the  land  in  a  dry  and  healthy  condition — so  that,  looking  to 
the  future,  there  is  every  prospect  of  a  crop  of  fair  value  being  raised 
in  these  forests. 

138.  With  regard  to  the  woods  and  plantations  of  private  pro- 
prietors of  this  country,  both  in  England  and  Scotland,  we  are  glad 
to  be  able  to  state  that  their  condition,  generally  speaking,  is  very 
much  improved  within  the  last  thirty  years.  Previous  to  1850  the 
greater  part  of  the  woods  and  plantations  on  private  properties,  in 
all  parts  of  the  country,  was  in  an  unsatisfactory  condition  both  in 
respect  to  drainage  and  thinning,  but  since  that  date  vast  improve- 
ments have  been  effected ;  and  now  we  find,  on  most  estates,  that 
thinning  and  draining  are  being  carried  out  systematically,  with  the 
view  of  promoting  the  better  health  of  the  older  class  of  plantations. 
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and  that  before  planting  is  undertaken  on  any  piece  of  land,  the 
fitness  of  its  condition  for  the  growth  of  trees  is  duly  considered,  and 
the  kinds  are  selected  which  are  likely  to  succeed  best  on  the  soil 
and  site. 

139.  On  examining  the  older  class  of  plantations  upon  private 
properties,  it  is  at  once  evident  that  a  very  large  extent  of  them  still 
consists  of  trees  that  have  been  planted  on  land  not  suited  to  the 
crops  respectively.  In  consequence  of  this,  a  large  proportion  of 
them  has  been  cleared  of  late  years  and  the  land  replanted  with 
crops  suited  to  it  The  process  of  clearing  the  unhealthy  portions  of 
the  crops  has,  generally  speaking,  been  judiciously  undertaken  and 
carried  out,  so  that  the  breadth  of  those  plantations  which  are  un- 
healthy from  the  cause  stated  is  gradually  becoming  less  and  less, 
while  the  extent  of  land  under  young  and  healthy  crops  is  annually 
and  rapidly  on  the  increase. 

140.  In  speaking  of  the  younger  class  of  plantations — say  those 
under  30  years'  standing — ^we  are  glad  to  say  that  generally  they 
are  in  a  fair  state  of  management,  and  promise  to  become  valuable 
in  due  time. 

141.  There  is  a  greater  degree  of  intelligence  now  brought  to 
bear  on  the  general  management  of  all  classes  of  plantations,  on 
nearly  all  properties,  than  was  put  into  exercise  some  thirty  years 
ago ;  and  from  this  encouraging  circumstance  it  is  fairly  to  be  deduced 
that  forests  and  plantations,  as  generally  existing  in  Great  Britain, 
are  greatly  improved  and  in  a  more  promising  condition  than  they 
were  then,  and  that,  consequently,  there  is  good  reason  to  conclude 
that  now  that  the  tide  of  improvement  has  fairly  set  in  on  this 
department  of  rural  economy,  it  will  immediately  receive  those 
invigorating  attentions  it  deserves  from  science  and  wealth,  and 
become  ere  long  equally  important  to  the  welfare  of  the  country 
with  the  sister  arts  of  gardening  and  farming. 


SBOTION  XV. — GLANCES  AT   THE   FORESTS  OF  EUBOPE. 

142.  It  appears  that  of  the  whole  extent  of  the  continent  of 
Europe  there  is  nearly  20  per  cent  occupied  by  woodlands.  These 
woods  have  performed  an  important  part  in  the  making  up  of 
the  British  arboretum,  as  we  find  that  a  considerable  number  of 
the  kinds  of  trees  and  shrubs  introduced  from  time  to  time  into 
this  country  has  been  supplied  from  different  parts  of  Europe. 
Indeed,  when  we  consider  that  Europe  runs  about  2400  miles 
north  and  south,  and  that  it  lies  wholly  within  the  north  tern- 
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perate  zone>  and  is  therefore,  in  general,  not  subject  to  the  ex- 
tremes of  heat  and  cold  like  the  other  great  divisions  of  the  earth, 
and  in  this  respect  corresponds  very  much  to  Great  Britain,  it  is  not 
surprising  that  specimens  of  nearly  all,  if  not  the  whole,  of  the 
indigenous  ligneous  plants  of  Europe  are  now  quite  common  in  the 
British  Isles. 

143.  The  chief  useful  timber -trees  indigenous  to  Europe  are 
several  species  of  the  oak  and  of  the  firs  and  pines,  together  with 
the  chestnut,  ash,  elm,  lime,  beech,  and  several  others,  all  of  which 
are  to  be  found  growing  from  the  vine-productive  regions  of  the 
south  to  the  extreme  and  rigid  north.  In  order,  however,  to  have  a 
passing  glance  at  the  woods  of  the  different  divisions  of  the  continent 
of  Europe,  we  shall  devote  a  short  paragraph  to  the  forests  of  each 
of  the  countries  composing  it. 

144.  France, — The  woodlands  of  France  are  said  to  embrace 
about  12  per  cent  of  its  whole  area.  From  this  country  being  so 
situated  as  to  command  the  most  temperate  climate  and  some  of  the 
highest  hills  in  Europe,  it  is  said  to  contain  the  richest  and  most  varied 
kinds  of  ligneous  plants  in  any  country  embraced  within  the  bounds 
of  Europe.  Much  in  regard  to  the  woods  and  forests  of  France  is 
similar  in  identity  and  analogy  to  those  of  Great  Britain ;  and  we 
believe  that  almost  all  of  the  timber-trees  which  are  indigenous  to 
the  one  are  also  indigenous  to  the  other.  The  chief  timber-trees, 
therefore,  of  this  country  may  be  said  to  be  the  oak,  ash,  ehn,  firs, 
and  pines,  with  Lombardy  poplar,  sweet-chestnut,  sycamore,  alder, 
lime,  beech,  and  on  some  parts  magnificent  birch.  The  French,  like 
ourselves,  have  done  much  to  forward  the  art  of  forestry  in  their 
country  by  the  introduction  of  foreign  trees ;  and  consequently,  fine 
specimens  of  trees  from  nearly  all  parts  of  the  world  are  to  be  seen 
in  the  arboretums  of  France. 

145.  Russia  in  Europe, — This  empire  is  said  to  have  about  25 
per  cent  of  the  whole  area  occupied  by  woods  and  forests.  In  the 
more  northern  parts  we  find  the  Scots  pine,  Norway  spruce  fir, 
common  birch,  alder,  trembling  poplar,  willows  of  different  kinds, 
maple,  lime-tree,  beech,  elm,  and  oak,  while  the  south  abounds  in  the 
more  rich  productions  of  warmer  climates.  Many  species  of  trees 
are  to  be  found  in  Sussia  which  are  not  indigenous  to  Britain.  The 
introduction  of  foreign  trees  into  this  country  has  not  been  attended 
with  very  marked  success,  owing  to  the  severity  of  the  climate  in 
winter.  The  forests,  in  some  places,  luxuriate  in  large  unbroken 
tracts  of  country,  quite  undisturbed  since  they  came  from  the  hands 
of  nature.  No  forestry  on  any  definable  plan  has,  so  far  as  we  are 
aware,  as  yet  been  established  in  Bussia. 

146.  /Switzerland. — The  forests    here    are  estimated    at    about 


28         GLANCES  AT  THE  FORESTS  OP  EUROPE. 

1,500,000  acres.  The  native  or  indigenous  trees  to  this  country 
are  numerous,  as  in  Switzerland  we  have  the  arctic  climes  upon  its 
highest  mountains  and  the  warmer  climates  in  the  valley&  This 
country,  in  consequence,  contains  many  kinds  of  native  trees  which 
are  not  indigenous  to  Britain.  The  more  common  and  useful  trees 
are,  however,  the  elm,  oak,  birch,  alder,  olive,  and  various  coniferae, 
including  the  European  larch,  together  with  Lombardy  poplar,  sweet- 
chestnut,  and  sycamore.  The  introductions  of  foreign  trees  to  this 
country  have  been  varied  and  extensive. 

147.  Norway  and  Sweden, — These  countries  together  have  about 
a  fourth  part  of  their  surface  occupied  by  forests.  The  principal 
useful  timber-trees  indigenous  to  the  country  are  the  Norway  spruce 
fir,  Norway  maple,  Scots  pine,  elm,  beech,  ash,  birch,  Ume,  willow, 
and  alder.  An  extensive  trade  is  carried  on  betwixt  these  countries 
and  Great  Britain  in  the  export  of  the  timber  of  the  spruce  and  pine. 
In  the  inland  parts  of  the  country,  and  especially  in  the  north,  there 
are  immense  tracts  of  unbroken  forests  of  old  timber.  The  most 
accessible  parts  are  being  rapidly  cleared  of  the  old  timber,  but 
young  wood  is  growing  up  in  its  place.  The  attempts  at  the  intro- 
duction of  foreign  trees  suitable  for  temperate  climates  have  attained 
considerable  success  here,  and,  in  consequence,  we  now  find  oaks, 
poplars,  foreign  pines,  walnuts,  and  others,  growing  to  fair  dimensions 
of  timber  in  the  plantations  of  the  country. 

148.  Spain  and  Portugal. — The  extent  of  land  occupied  by  woods 
in  these  countries  is  estimated  at  about  6,000,000  acres.  This  is 
a  very  small  proportion  of  woodlands  for  countries  having  such 
warm  climates,  and  is,  with  the  exception  of  Britain,  the  lowest  of 
any  division  of  Europe.  The  prominent  timber-trees  in  the  woods 
of  these  countries  are  the  sessile-fruited  oak,  Turkey  oak  with  its 
varieties,  evergreen  oak  with  numerous  varieties,  and  the  cork-tree 
oak,  stone  pine,  and  Scots  pine,  with  Lombardy  poplars,  sweet-chest- 
nut, sycamore,  and  birch.  The  silver  fir  is  sometimes  met  with,  as 
also  the  larch  on  the  higher  mountain-ranges  of  the  north.  This  is 
a  country  well  adapted  for  the  introduction  of  exotic  trees,  and  this 
branch  of  arboriculture  has  had  the  attention  of  the  Spaniards  since 
the  days  of  communication  with  foreign  countries  began;  consequently 
we  are  not  surprised  when  it  is  stated  that  specimens  of  all  the  lig- 
neous plants  of  the  world  have  been  seen  growing  successfully  in  one 
or  other  of  the  botanic  gardens  of  Spain,  The  list  of  indigenous 
trees  of  this  country  is  immense. 

149.  The  Netherlands. — The  woodlands  here  embrace  an  extent 
of  about  500,000  acres.  The  natural  timber  productions  of  these 
parts  of  Europe  are  of  small  importance,  although  very  fine  specimens 
of  several  importations,  especially  from  America,  are  numerous.     The 


GLANCES  AT  THE  FORESTS  OF  EUROPE.         29 

catalogues  of  the  botanic  gardens  of  Leyden  show  that  the  intro- 
duction of  foreign  trees  and  shrubs  occupied  the  attention  of  arbori- 
culturists  there  as  soon  as  those  of  any  other  country  in  Europe. 

150.  Germany, — About  one-fourth  of  the  whole  extent  of  Germany 
is  supposed  to  be  occupied  by  woods  and  forests.  The  chief  indigenous 
trees  of  this  part  are  oak,  larch,  beech^  firs,  and  pines,  with  chestnut, 
elm,  lime,  birch,  ash,  and  poplar.  It  appears  that  the  ligneous  plants 
of  Germany  embrace  those  of  Great  Britain  along  with  her  own.  The 
forests  in  some  parts  are  of  great  extent,  and  very  valuable,  first-rate 
timber  of  the  trees  above  mentioned  being  procured  from  them.  The 
introduction  of  forest-trees  has  been  varied  and  extensive,  and  very  fine 
specimens  of  different  foreign  trees  are  now  common  in  the  country. 

161.  Italy. — The  extent  of  woodland  here  may  be  set  down  at 
5,000,000  acres.  The  more  important  timber-trees  common  in  the 
woods  are  various  species  of  the  oak,  poplar,  pine,  and  fir,  with  wal- 
nut, plane-tree,  and  chestnut.  The  introduction  of  exotic  trees  and 
shrubs  from  all  parts  of  the  world  has  occupied  the  attention  of  the 
Italians  since  the  fifteenth  century,  and  consequently  we  now  find 
fine  specimens  of  some  of  these  quite  common  in  the  south  of  Italy. 
The  salubrity  of  the  climate  of  this  country  is  very  well  known, 
and  the  success  of  the  introduction  of  foreign  trees  can  thus  be 
accounted  for.  Italy  possesses,  from  introduction,  nearly  all  of  the 
ligneous  trees  of  Australia,  and,  as  in  the  case  of  Spain,  it  is  consid- 
ered that  the  ligneous  plants  of  all  the  world  might  be  cultivated 
with  success  here.  In  the  south,  from  the  calm  and  genial  character 
of  her  climate,  she  is  capable  of  growing  the  trees  of  tropical  climes 
to  perfection ;  whUe  among  the  rugged  and  cold  hills  of  the  Apen- 
nines the  hardy  trees  of  arctic  regions  will  luxuriate  as  in  their 
native  situations. 

152.  Turkey  and  Greece, — These  countries  are  not  of  much  import- 
ance as  regards  their  tree  and  timber  productions.  The  extent  of 
land  under  wood  in  them  may  be  assumed  at  about  10,000,000  acres. 
The  trees  most  common  about  Constantinople  are  the  Turkey  oak, 
pinaster,  stone  pine,  European  nettle-tree,  European  judas-tree,  ever- 
green cypress,  the  wild  olive,  carob-tree,  European  date-palm,  turpen- 
tine-tree, the  smilax-tree,  the  common  ivy,  the  cherry-tree,  the  plane- 
tree.  The  Minorca  box-tree  grows  in  wild  profusion  on  all  the  rocky 
surfaces  of  the  country,  and  is  largely  exported  to  Great  Britain  for 
engraving  purposes.  We  have  no  reliable  authority  to  ascertain 
much  about  the  introduction  of  exotic  trees  to  these  countries. 

153.  Devmuirk, — The  forests  of  this  country  are  estimated  to  ex- 
tend to  about  500,000  acres.  The  woods  are  made  up  chiefly  of 
beech,  white  poplar,  Scots  pine,  oak,  and  Norway  spruce  fir.  A 
considerable  number  of  exotic  trees  has  been  introduced  into  this 
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country,  but  these  are  found  cMefly  in  the  botanic  gardens,  and  parks 
of  landed  proprietors. 

154.  Belgium, — In  this  portion  of  Europe  the  land  under  woods 
may  be  set  down  at  about  1,000,000  acres.  The  indigenous  trees 
of  Belgium  are  comparatively  few,  owing  to  the  sinulcu*ity  of  the 
conditions  of  the  soil  and  climate  over  all,  and  partly  to  the  very 
limited  extent  of  the  country  embraced. 
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155.  These  are  the  greatest  and  most  productive  forests  in  the 
world.  Nature,  in  forming  this  vast  continent,  seems  to  have  de- 
voted her  whole  energies  to  the  production  on  it  of  trees  of  the  most 
useful  and  varied  forms,  and  even  to  have  produced  some  species 
which  may  well  be  termed  the  giants  of  creation.  The  great  number 
of  species  of  ligneous  trees  found  in  these  forests  is  as  wonderful  as 
the  extent  of  land  they  occupy  and  the  size  many  of  them  attain ; 
and  here  the  species  are  not,  generally  speaking,  found  growing  in 
exclusive  masses,  but  nearly  as  regularly  intermixed  as  if  they  had 
been  planted  by  the  hands  of  man.  In  North  America  nothing  can 
be  imagined  more  perfect  in  variety  of  colouring  than  the  mixture 
of  the  dark  pines  with  the  lighter  shades  of  the  hardwoods ;  and  this 
is  particularly  the  case  in  the  autumn  months,  when  the  deciduous 
kinds  have  their  leaves  changed  from  green  to  all  the  shades  running 
between  light  yellow  and  dark  crimson. 

156.  The  extent  of  the  American  forests  is  still  very  great,  not- 
withstanding that  large  portions  of  them  have  been  cleared  by  man. 
We  who  live  in  Britain  are  accustomed  to  look  on  a  plantation  of 
1000  acres  as  a  large  mass  of  wood ;  but  when  the  mind  is  brought 
to  contemplate  a  wood  to  which  one  of  1000  acres  is  comparatively 
only  as  a  drop  in  the  ocean,  we  are  lost  in  wonderment,  and  our  minds 
fail  to  grasp  it.  Yet  such  is  the  case,  and  made  up,  too,  of  the  largest 
and  finest  timber  yet  known,  stretching  in  dense  unbroken  masses 
for  many  hundreds  of  miles  around  every  way. 

157.  The  value,  too,  of  these  forests  exceeds  belief,  even  taking 
them  at  the  lowest  price ;  but  we  shall  make  no  attempt  at  estimat- 
ing them  in  this  respect.  America  is  still  the  grand  timber-yard  of 
supply  for  nearly  the  whole  continent  of  Europe,  and  consequently 
enormous  quantities  of  timber  annually  leave  her  shores  for  the  east- 
em  parts  of  the  world.  In  glancing  at  the  American  forests,  we 
shall  take  them  up  in  the  order  of  those  of  British  North  America, 
those  of  the  United  States  and  Mexico,  and  those  of  South  America 
as  a  whole. 
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158.  Forests  of  British  North  America, — Of  all  the  divisioius  of 
America,  this  may  be  said  to  be  the  chief  for  the  growth  of  valuable 
timber.  When  first  discovered  it  was  almost  an  unbroken  forest  of 
trees.  Since  then  vast  quantities  of  pine  timber  of  very  fine  quality 
have  been  produced  from  it,  as  well  as  of  oak,  maple,  and  other  kinda 
The  timber  is  felled  and  prepared  for  removal  during  the  winter,  and 
is  floated  down  the  rivers  to  Quebec  in  summer,  where  it  is  shipped 
to  nearly  all  parts  of  the  world. 

159.  The  extent  of  land  occupied  by  these  forests  is  a  subject 
involved  in  a  considerable  degree  of  uncertainty,  from  the  want  of 
accurate  knowledge  in  regard  to  the  extent  of  the  whole  of  the  field 
embraced ;  still,  from  the  fact  of  this  part  of  America  being,  except- 
ing where  cleared  for  settlement  and  occupied  by  rivers  and  lakes, 
almost  wholly  covered  with  trees,  and  from  taking  measurements  of 
the  whole  country  as  at  present  laid  down  on  our  maps,  an  opinion 
may  be  safely  ventured  as  to  the  probable  extent  of  the  great  forests 
yet  occupying  the  country.  Making  allowance,  then,  for  cleared  land, 
lakes,  and  rocky  and  barren  parts,  we  should  say  that  at  the  present 
time  there  are  at  least  500,000,000  acres  of  British  North  America 
occupied  by  a  crop  of  timber. 

160.  Were  these  vast  forests  properly  dealt  with,  they  could  not 
fail  to  be  a  source  of  great  revenue  to  the  country,  and  continue  to 
produce  annually,  for  an  unlimited  time,  as  much  timber  as  they  do 
now ;  but  unfortunately  we  find  that  indiscriminate  felling  is  going 
on  everywhere,  and  in  time  this  must  lead  to  the  exhaustion  of  the 
best  timber,  and  render  these  yet  valuable  forests  comparatively  of 
little  consequence. 

161.  The  chief  kinds  of  trees  indigenous  to  this  part  of  the  Ameri- 
can continent,  and  which  make  up  the  existing  forests,  are  Firvus 
strobus,  P.  resinosa,  Abies  nigra,  A.  alba,  A,  Canadensis,  Thuja  occtdenr- 
talis,  Zarix  Americana,  Ulmus  Americana,  with  many  species  of  oak, 
maple,  and  ash,  together  with  several  species  of  birch,  poplar,  and 
willow ;  while  there  are  also  the  lime,  beech,  butternut,  hickory,  horn- 
beam, alder,  &c.  &c.  Some  of  these,  and  the  Finus  strobus  in  particu- 
lar, attain  large  dimensions  of  timber. 

162.  In  the  far  west  of  British  North  America — that  is,  in  Brit- 
ish Columbia — ^there  are  large  forests  of  Finns  strobus  and  other  con- 
iferse,  including  the  Douglas  fir,  Abies  Doufflasii.  There,  in  many 
instances,  the  latter  tree  attains  a  height  of  fully  300  feet,  with  a 
diameter  at  bottom  of  stem  of  about  10  feet. 

163.  The  Forests  of  the  United  States  and  Mexico. — ^The  north- 
eastern portion  of  the  United  States,  when  first  discovered,  was  cov- 
ered by  dense  forests  similar  to  those  now  occupying  British  North 
America.     This  part  is  now,  to  a  large  extent^  cleared  and  under  the 
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plough,  so  that  no  forests  of  any  very  great  extent  are  in  existence 
there.  In  the  western  States,  however,  there  are  still  great  forests 
luxuriating  in  a  state  of  undisturbed  nature.  Large  supplies  of  pine 
and  other  timber  are  still  had  from  these  forests,  but  chiefly  for  home 
use ;  and  little  or  no  export  trade  in  timber  is  carried  on  by  the 
United  States. 

164.  From  the  detached  character  of  the  forests  of  the  western 
States,  it  is  impossible  to  form  anything  like  a  reliable  estimate  of 
their  extent ;  still,  we  believe  we  may  safely  assume  that  there  are 
at  least  360,000,000  acres  occupied  by  woods  in  the  United  States 
in  all. 

165.  In  the  northern  and  north-eastern  States  the  kinds  of  trees 
found  growing  are  the  same  as  those  named  in  respect  to  British 
North  America,  together  with  fine  specimens  of  the  tulip-tree  and 
Platanus  occidentalis,  sweet-chestnut,  &c.  &c. ;  while  in  the  southern 
States  there  is  a  large  proportion  of  the  trees  of  the  north,  together 
with  pines  and  many  others  suitable  to  the  warmer  climate  there. 

166.  In  the  western  States  there  are  many  kinds  of  pines  and 
other  trees  found  not  indigenous  to  the  eastern.  In  the  State  of  Cali* 
fomia  there  are  found  growing  some  of  the  largest  and  most  magnifi- 
cent trees  in  the  world,  especially  the  one  called  Sequoia  gigaTUea^ 
which  is  now  too  well  known  to  call  for  further  remark.  It  may 
be  also  noted  here,  that  from  the  State  of  California  we  have  received 
a  large  assortment  of  the  newer  coniferae  now  cultivated  in  Britain. 

167.  As  a  whole,  the  forests  of  the  United  States  present  many 
peculiar  features  of  interest  to  the  arboriculturist,  as  they  have  sup- 
plied Great  Britain  with  perhaps  the  greatest  number  of  accessions 
to  her  arboretum  of  any  country  in  the  world. 

168.  Some  of  the  most  extensive  nurserymen  in  New  York  and 
Philadelphia  appear,  by  their  catalogues,  to  have  the  greater  part  of 
the  trees  and  shrubs  of  Europe  in  their  grounds ;  and  the  introduc- 
tion of  exotic  trees  into  America  began,  we  believe,  as  early  as  the 
first  settlement  of  the  country,  and  has  been  since  continued  from  the 
never-ending  desire  of  the  people  to  possess  something  new. 

169.  From  the  much-felt  want  of  trees  in  some  of  the  western 
States  where  prairies  exist,  planting  on  a  very  extensive  scale  has 
been  going  on  in  many  parts  for  some  years  past,  and  nurseries  of 
large  extent  are  quite  common  in  the  States.  These  send  out  annu- 
ally an  amount  of  plants  and  trees  which  in  this  small  countiy 
would  be  considered  fabulous. 

170.  The  Forests  of  Mexico  are,  we  believe,  also  of  large  extent, 
but  we  have  no  reliable  authority  to  enable  us  to  form  a  correct 
estimate  of  them.  Here  there  are  magnificent  specimens  of  many  of 
what  we  call  the  newer  coniferae  found  on  the  mountain  districts,  of 
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which  we  have  now  a  number  introduced  into  Britain — for  example, 
Fintts  Dewniani,  P.  Siissdliana,  P,  macrophylla,  Picea  reltgiom,  Cupres- 
sus  thurifeTa,  &c.  &c. 

171.  The  Forests  of  SoiUh  America. — In  the  north  of  this  portion 
of  America  there  are  the  plains  bearing  only  occasional  groups  of 
trees ;  and  in  the  middle  or  tropical  parts  of  it,  there  is  the  great 
basin  of  the  Amazon,  called  the  Silvas,  this  being  exclusively  occu- 
pied by  forest-trees ;  while  in  the  south  there  are  the  Pampas,  these 
being  treeless  plains  extending  for  more  than  2000  miles,  with  an 
average  breadth  of  some  500  miles. 

172.  From  the  last  paragraph  it  is  to  be  inferred  that  a  great  part 
of  South  America  is  made  up  of  plains  destitute  of  trees,  and  that 
therefore  it  does  not  contain  so  much  woodland  in  proportion  to  its 
surface  as  North  America  does.  In  the  basin  of  the  Amazon,  how- 
ever, there  are  nearly  400,000  of  square  miles  of  the  country  under 
a  thick  crop  of  wood,  interpenetrated  by  innumerable  creeping  and 
trailing  plants.  The  character  of  the  forests  here  is  something  very 
wonderful — grand,  gigantic  specimens  of  trees  of  many  different  kinds 
mingle  together :  large  trees  displaying  the  most  brilliant  colours  in 
their  flowers ;  others  having  golden  clusters  of  different  colours  hang- 
ing from  their  branches. 

173.  In  the  warmer  or  tropical  parts  the  chief  kinds  of  trees  are 
palms,  in  great  variety — breadfruit-tree,  wild-figs,  logwood,  mahogany, 
brasilwood,  cassias,  bignonias,  and  melastoms;  while  in  the  more 
temperate  regions  a  large  proportion  of  the  trees  consist  of  araucaria, 
pines,  abies,  and  other  coniferae. 


SECTION   XVU. GLANCES  AT  THE   FORESTS   OF  ASIA. 

174.  Asia  surpasses  all  the  other  great  divisions  of  the  earth  both 
in  the  greatness  of  its  mass  and  the  grandeur  of  its  features.  Com- 
paratively little  is  known  as  yet  in  respect  to  its  forests,  however, 
especially  of  those  lying  in  the  more  interior  parts,  and  even  the 
information  we  possess  as  to  those  lying  edong  its  boundaries  and 
coajBt-hne  is  but  vague  and  unreliable.  We  are  aware,  however,  that 
forests  of  great  grandeur  and  vast  extent  do  exist  over  a  great  part 
of  this  quarter  of  the  globe;  but  to  give  anything  like  a  reliable 
estimate  of  their  extent  is  at  the  present  time  impossible. 

175.  In  the  southern  parts  of  Siberia  we  are  informed  that  dense 
forests  of  very  fine  timber  exist,  consisting  principally  of  larch,  Sibe- 
rian pine  {Pimis  cembra),  Scots  pine,  poplar,  birch,  oak,  lime,  juniper, 
and  willows.  It  is  said  that  here  the  Pinus  cetahra  attains  a  great 
lieight,  and  large  dimensions  of  timber. 

c 
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176.  The  only  part  of  Asia  of  which  we  have,  at  the  present  time, 
decided  information  in  regard  to  its  forests,  is  India,  where  an  im- 
proved general  system  of  forest  administration  is  now  being  carried 
out  under  the  Government. 

177.  A  few  of  the  principal  trees  indigenous  to  India  are  the 
PivMB  longifolia,  Himalayan  box,  sal,  teak,  ebony,  deodar;  of  the 
latter  there  are  large  forests  composed  entirely  of  it.  There  are  also 
sandal-wood,  ironwood,  Himalaya  fir,  and  various  others.  It  may  be 
remarked  that  on  the  Himalaya  Mountains  there  are  large  forests  of 
the  Cedrus  deodara,  oak,  birch,  beech,  and  chestnut. 

178.  China  and  Japan  seem  to  have  forests  of  considerable  extent 
and  importance,  and  from  both  of  these  countries  we  have  many 
different  kinds  of  trees  introduced  into  Britain,  and  are  likely  to  have 
many  more  still,  as  they  become  better  opened  up  to  our  commerce. 

179.  The  interior  of  Asia  doubtless  contains  large  forests,  of  which 
we  have  at  present  no  acquaintance;  but  as  its  many  regions  are 
opened  up  to  our  botanists,  they  will  yield  us  numerous  additions  to 
our  arboretums. 


SECTION  XVIII. — GLANCES  AT  THE  FORESTS  OF   AFRICA. 

180.  Africa  is  a  division  of  the  earth  of  which  we  know  very 
little,  excepting  those  portions  of  it  which  lie  along  the  seaboard ; 
and  therefore  we  are  not  prepared  to  speak  in  regard  to  the  extent 
of  its  forests.  From  observations  made  by  that  famous  traveller  Dr 
Livingstone,  however,  in  the  account  of  his  travels  in  South  Africa, 
we  are  made  aware  that  vast  forests  do  exist  in  some  parts.  He  says 
that  in  some  places  near  the  Cape  there  are  mountains  which  are 
clothed  with  evergreen  succulent  trees,  on  which  neither  fire  nor 
drought  has  any  effect,  and  that  the  seaboard  gorges  are  clad  with 
gigantic  timber.  In  another  part  of  his  work  he  speaks  of  seeing 
grand  specimens  of  the  "  baobab,"  or  monkey-bread  tree,  and  of  the 
*'  mopane  "  tree.  One  of  the  baobab-trees  he  saw  measured  85  feet 
in  circumference  at  3  feet  from  the  ground.  The  baobab-trees  seem 
to  be  wonderful  examples  of  vitality,  inasmuch  that  when  the  natives 
strip  them  of  their  bark  for  domestic  purposes,  they  do  not  die,  as 
would  be  the  case  with  most  other  trees,  but  live  and  throw  out  a 
new  bark,  which  is  done  by  granulation.  It  is  said  that  this  strip- 
ping of  the  bark  is  done  frequently,  and  no  external  injury,  not  even 
a  fire,  can  destroy  the  tree.  Dr  Livingstone  says  that  in  several  cases 
he  saw  trees  of  this  kind  cut  down,  and  that  even  after  they  were 
separated  from  the  stump,  they  continued  to  grow  in  length. 

181.  In  middle  Africa  the  oil-palm,  the  arachis  or  earth-nut,  gum 
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acacias,  cotton-trees,  and  the  shea-batter  tree,  grow  in  abundance ; 
and  in  the  north  we  find  the  orange  and  the  olive,  with  date  and 
other  palms. 

182.  From  the  geographical  nature  of  Africa,  comprehending  as 
it  does  both  tropical  and  temperate  climes,  there  must  be  many- 
different  species  of  trees  indigenous  to  it,  especially  in  the  central 
parts,  of  which  we  know  nothing  at  present.  Up  to  the  present  time, 
the  number  of  species  we  have  received  from  Africa  is  comparatively 
few ;  but  when  it  shall  have  been  thoroughly  explored  and  opened 
up  to  science,  we  hope  to  have  many  additions  to  our  arboretums 
from  its  forests. 

183.  Nurseries  have  been  established  in  Africa — both  by  the 
Pacha  of  Egypt,  and  the  French  in  their  province  of  Algeria — for 
the  purpose  of  acclimatising  plants  and  trees  introduced  from  other 
countries.  And  we  may  state  also  that  Botanical  Gardens  have  been 
established  in  the  Cape  Colony  for  the  same  purpose. 

184.  Those  who  wish  to  have  full  information  in  respect  to  the 
forests  of  the  Cape  Colony,  will  find  it  in  the  reports  on  the  subject 
by  Dr  J.  C.  Brown,  who  was  botanist  there  for  some  time,  and  is 
now  resident  at  Haddington,  in  East  Lothian. 


SBCnON  XIX. — GLANCES  AT  THB  FORESTS  OF  AUSTRALIA  AND  NEW  ZEALAND. 

185.  The  forests  of  Australia,  exclusive  of  those  of  the  province 
of  Queensland,  of  which  we  have  had  no  return,  extend  in  all  to 
about  160,000,000  acres. 

186.  In  general  the  trees  of  this  part  of  the  world  do  not  possess 
many  points  of  utility  to  recommend  them  as  good  timber,  although, 
at  the  same  time,  it  must  be  admitted  that  several  valuable  trees  are 
to  be  found  here.  In  Australia  most  of  the  plants  are  of  a  character 
peculiar  to  itself,  among  which  we  may  mention  the  leafless  Casvu- 
rina,  with  its  strangely  jointed,  drooping  branches,  and  the  Eucalypti, 
which  form  the  gum-trees  of  the  country.  In  the  west  there  are 
acacias  and  proteas,  while  in  the  eastern  parts  the  characteristic 
indigenous  trees  are  the  fern-tree,  the  grass-tree,  and  the  yellow- 
wood,  the  latter  a  kind  of  mahogany. 

187.  Many  kinds  of  trees  have  been  introduced  into  Europe  from 
Australia,  and  in  the  same  way  many  of  the  European  trees  have 
been  carried  to  Australia. 

188.  The  forests  of  Tasmania  extend  in  all  to  about  8,000,000 
acres,  and  in  this  country  there  are  trees  of  gigantic  dimensions  of 
the  Eucalyptus  gldbvlus.  Some  of  these  have  been  found  to  mea- 
sure 45  feet  in  circumference  and  300  feet  high.     Here  also  the 
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JSticcUyptus  rednifera  is  found,  in  some  instances,  fully  200  feet  in 

height 

189.  In  New  Zealand  there  are  about  12,000,000  acres  occupied 
by  forests,  and  here  there  are  trees  growing  to  large  dimensions,  and 
forming  a  supply  of  useful  timber  to  the  colonists.  The  Fodocarpus 
is  a  useful  tree  in  this  country — ^what  the  colonists  call  yellow  pine. 
It  grows  to  a  large  bulk  of  timber,  and  is  considered  the  best  wood 
for  furniture  purposes,  being  light  and  durable. 


SECTION  XX. — CONDITION  OF  FORESTS  AND  PLANTATIONS  AS  6BNEBALLT  EXISTING 
IN    EUROPE,    NORTH   AMERICA,   SOUTH   AFRICA,   AND   AUSTRALIA. 

190.  Looking  at  the  condition  of  forests  and  plantations  as  these 
are  found  existing  in  Europe  at  the  present  day,  we  must  admit  that 
it  is,  to  a  large  extent,  unsatisfactory,  there  being  only  a  part  of 
the  whole,  as  yet,  taken  up  for  systematic  improvement ;  and  from 
this  neglect  the  crops  are,  to  a  large  extent,  inferior,  compared 
with  what  they  would  have  been  had  they  been  attended  to,  and 
systematically  thinned  of  the  inferior  portion  of  the  trees  constituting 
them. 

191.  There  are  extensive  tracts  of  forest  in  Europe  which  still 
lie  in  a  state  of  nature,  the  stronger  and  healthier  portion  of  the 
trees  overtopping  and  smothering  the  weaker;  while  large  portions 
of  the  land  occupied  are  wet,  and  the  trees  on  them  sickly  and 
unpromising. 

192.  In  making  this  general  and  broad  statement  in  regard  to  a 
large  portion  of  European  forests,  we  have  no  desire  to  point  out  the 
want  of  proper  and  systematic  management  in  respect  to  forests  in 
any  particular  division  of  the  continent ;  but  we  do  think  it  incum- 
bent on  us,  in  a  work  of  this  kind,  to  point  out  in  a  general  way 
what  constitutes  sound  tree-culture,  and  wherein  it  is  skilfully  or 
unskilfully  dealt  with.  The  proprietors  of  forests  in  such  a  condi- 
tion as  we  have  referred  to  would  find  it  vastly  to  their  advantage,  in 
respect  to  the  value  of  their  estates,  were  they  to  dry  aU  wet  por- 
tions of  their  woodlands  by  a  proper  system  of  drainage,  and  to  thin 
out  all  inferior  trees  where  the  crops  are  crowded,  and  all  in  such  a 
way  as  to  leave  the  healthiest  of  the  subjects  standing  clear  of  each 
other,  but  no  more. 

193.  The  greatest  error  in  dealing  with  woods  and  plantations  in 
Europe  at  the  present  day  is,  that  the  trees  constituting  them  are,  to 
a  large  extent,  kept  in  a  crowded  condition.  This  state  of  things  is 
observable  in  respect  to  woodland  crops  over  a  large  part  of  Europe ; 
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and,  in  consequence,  a  large  proportion  of  them  is  found  of  a  drawn- 
up  character,  and  the  trees  forming  them  too  tall  in  proportion  to 
their  diameter  of  stems  at  the  various  stages  of  growth. 

194.  All  classes  of  trees,  whether  coniferous  or  deciduous,  i*equire 
a  certain  space  of  soil  and  air,  according  to  their  age,  in  which  to 
develop  themselves  well ;  and  if,  at  any  stage,  they  are  stinted  of  these, 
their  healthy  growth  is  arrested  in  proportion  to  the  extent  of  want 
they  sustain.  Thinning,  therefore,  should  be  attended  to  systemati- 
cally in  respect  to  all  plantations  in  all  parts  of  Europe  alike,  as 
i?pithout  this  the  crops  will  not  become  nearly  so  valuable  as  they 
are  capable  of  doing  where  thinning  is  judiciously  attended  to. 

195.  In  making  the  foregoing  remarks  on  the  condition  of  the 
forests  and  plantations  of  Europe,  we  do  not  mean  it  to  be  inferred 
that  aU  the  woodland  crops  in  the  different  countries  embraced  are 
in  the  unsatisfactory  state  described,  as  there  are  many  exceptions, 
vhere  the  woods  and  plantations  are  now  well  and  skilfully  attended 
to  in  the  way  of  thinniog,  &c.  &c.  What  we  mean  to  deduce  is 
simply,  that  a  large  part  of  the  forests  and  plantations  in  Europe  are 
in  the  crowded  and  unsatisfactory  condition  stated,  and  that  there- 
fore, where  this  condition  is  found  to  exist,  it  should  be  remedied 
without  delay,  and  a  more  skilful  and  profitable  mode  of  management 
in  respect  to  plantations  introduced,  so  as  to  bring  about  as  soon  as 
possible  a  greater  degree  of  profit  in  this  branch  of  rural  economy. 

Condition  of  Forests  and  Plantations  as  generally  existing  in  North  America. 

196.  In  a'  young  country  like  North  America  it  is  not  to  be 
expected  that  forests  and  plantations  should  be  found  in  such  a 
high  state  of  cultivation  as  they  are  in  the  older  States  of  Europe. 
In  the  former  case  the  inhabitants  have  had  to  clear  vast  tracts  of 
natural  forest  in  order  to  make  the  land  available  for  raising  cereal 
crops  for  food,  and  therefore  they  have  not  been  under  the  necessity 
of  devoting  their  attention  to  the  rearing  of  tree-crops,  till  recently 
they  have  found  their  supply  of  natural  trees  becoming  insufficient 
for  their  demands;  while  in  the  latter  case,  the  natural  crops  of 
trees  have  all  been  consumed,  and  therefore  the  inhabitants  have  for 
ages  past  had  their  minds  directed  to  the  rearing  of  trees  to  supply 
them  with  the  timber  they  stand  in  need  of  for  their  many  private 
and  public  wants. 

197.  For  a  considerable  number  of  years  past,  however,  large  plan- 
tations have  been  made  in  most  parts  of  North  America,  and  more 
particularly  in  the  Western  States  of  the  Union,  where  comparatively 
few  trees  have  existed  of  natural  growth,  and  where,  therefore,  the 
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settlers  are  compelled  to  plant,  in  order  to  both  rear  a  supply  of  wood 
for  domestic  purposes,  and  to  shelter  their  agricultural  crops  from 
storms  that  prevail  in  those  formerly  treeless  regions. 

198.  The  forests  of  natural  growth  in  North  America,  although 
still  of  vast  extent,  are  being  rapidly  cleared  for  the  settlement  and 
wants  of  the  inhabitants ;  so  much  so,  that  the  respective  Governments 
are  now  meditating  an  extensive  conservation  of  them  in  order  to 
secure  the  keeping  up  of  a  supply  of  useful  timber  till  plantations 
shall  have  been  reared  of  sufficient  extent  and  age  to  ensure  a  supply 
being  had  after  the  timber  of  the  existing  natural  forests  shall  have 
been  exhausted. 

199.  The  existing  forests  of  natural  growth  in  North  America  are 
nearly  all  in  a  patchy  and  uncared-for  condition,  from  the  fact  that 
only  recently  the  l^slatares  have  paid  any  attention  to  them,  and 
that  previously — and  indeed  in  most  cases  even  still — the  settlers 
cut  down  the  best  and  most  valuable  of  the  trees  wherever  they  had 
need  of  them,  leaving  only  the  inferior  and  least  valuable  portions  as 
the  existing  crops.  This  may  be  said  to  be  the  condition  of  the 
natural  crops  wherever  the  settlers  have  had  access  to  them.  Still, 
the  forests  which  lie  beyond  the  reach  of  the  settlers — and  there  is 
still  a  vast  extent  of  them  so — contain  a  large  amount  of  fine  timber ; 
but  all  of  them  are  in  a  state  of  nature,  no  skill  of  man  having  as 
yet  ever  been  brought  to  bear  on  them. 

200.  The  older  class  of  the  plantations  of  North  America  are, 
generally  speaking,  in  a  condition  similar  to  many  found  in  Europe — 
that  is,  a  great  part  of  them  has  been  allowed  to  grow  up  without  atten- 
tion to  systematic  thinning,  and  in  consequence  of  this  neglect,  the 
trees  are  generally  of  a  drawn-up  character.  Here  trees  of  all  kinds 
grow  with  a  remarkable  rapidity,  and  in  a  few  years  from  the  time  of 
planting  attain  considerable  size,  and  become  useful  to  the  settlers 
for  many  purposes.  The  settlers  do,  of  course,  thin  their  plantations 
in  their  own  way ;  inasmuch  as  when  they  want  trees  for  any  purpose, 
they  fell  them,  and  remove  them  from  the  crops,  but  only  in  so  far 
as  they  are  wanted  at  the  time.  No  systematic  course  of  thinning  is 
applied,  and  therefore,  as  already  hinted,  the  crops  are  for  the*  most 
part  crowded,  and  on  parts  patcliy  and  thin  from  the  removal  of  trees 
which  had  been  wanted  for  use  on  the  farms.  The  foregoing  remarks 
in  respect  to  plantations  are  applicable  to  those  as  found  in  the  United 
States. 

201.  In  Canada  very  few  plantations  have  as  yet  been  made,  but 
where  these  do  exist,  they  are  found  in  a  condition  in  most  respects 
similar  to  those  of  the  United  States. 

202.  Fence -row  trees   are  much  cultivated  in  both  the  United 
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States  and  Canada^  and  these  are  generally  well  managed,  good  speci- 
mens of  various  useful  kinds  being  found  along  the  fences,  adding 
much  to  the  shelter  of  the  farms,  and  to  the  ornamental  features  of 
the  country. 

Condition  of  Forests  and  Plantations  as  generally  existing  in  Cape 

Colony  of  South  Africa. 

203.  There  are  extensive  forests  in  South  Africa,  a  considerable 
portion  of  which  has  been  taken  into  the  hands  of  the  Government 
for  conservation  and  improvement.  The  greater  part  of  these  forests 
are,  however,  in  a  crowded  and  neglected  condition,  comparatively 
little  having  as  yet  been  done  for  their  improvement,  in  the  way  of 
thinning  out  the  weaker  trees  for  the  better  development  of  the  more 
promising  ones,  while  the  planting  of  the  unoccupied  portions  of  land 
embraced  has  been  also  but  little  attended  to. 

204.  The  forests  of  South  Africa  could,  under  a  proper  forest 
administration,  be  made  a  valuable  source  of  income  to  the  Govern- 
ment of  that  colony ;  but  at  present  they  may  be  said  to  be  much 
neglected,  and,  on  the  average,  costing  more  for  their  conservation 
than  they  yield.  It  is  therefore  to  be  regretted  that  these  forests  are 
not  more  carefully  dealt  with ;  and  we  have  to  recommend  that  they 
should  be  put  under  an  improved  forest  economy,  whereby  the  inferior 
portions  of  the  respective  crops  could  be  judiciously  removed  and 
profitably  disposed  of,  in  order  to  admit  of  the  greater  development  of 
the  better  class  of  trees,  which  should  be  allowed  to  stand  in  order 
to  become  of  more  value. 

205.  And  not  only  should  the  existing  forest  crops  be  attended  to 
as  stated^  but  extensive  planting  should  be  undertaken  also,  in  order 
to  secure  a  supply  of  timber  for  the  wants  of  the  country  after  that 
of  the  existing  forests  shall  have  been  all  used  up. 

206.  A  considerable  extent  of  plantations  has  been  made  in  South 
Africa,  and  particularly  on  that  part  of  the  country  stretching  along 
the  base  of  Table  Mountain.  But  besides  these,  many  farmers  here 
have  planted  on  their  land,  both  for  a  supply  of  timber  and  for  shelter 
to  the  land  and  live  stock.  Indeed,  plantations  are  every  year  being 
made  to  some  extent  by  the  farmers  of  the  country,  so  that  on  some 
parts  it  has  now  quite  a  clothed  aspect.  Nearly  all  of  these  planta- 
tionSy  however,  are  allowed  to  grow  up  in  a  state  of  crowdedness ;  and 
the  result  is,  that  the  crops  are  generally  of  a  drawn-up  character, 
and  much  in  want  of  thinning,  nothing  in  this  way  having  been 
attended  to,  excepting  the  removal  of  a  few  trees  from  time  to  time 
to  supply  the  wants  of  the  farmers  for  domestic  purposes. 
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Condition  of  Forests  and  Plantations  as  generally  existing  in  Australia, 

207.  The  forests  of  Australia,  although  of  a  somewhat  patchy 
character,  are  notwithstanding  extensive  as  a  whole,  and  consist 
chiefly  of  Eucalyptus  and  acacia.  These  forests,  and  especially  those 
of  the  provinces  of  Victoria  and  South  Australia,  are  being  rapidly 
improved  by  their  Governments,  under  the  able  superintendence  of 
officers  appointed  to  carry  out  in  each  case  a  thorough  and  well- 
defined  system  of  forest  economy.  Here  the  crops  in  the  natural 
forests  are  being  conserved  to  a  large  extent,  and  systematically 
thinned  of  the  weaker  portion  of  the  trees  constituting  them,  all  in 
such  a  way  as  to  secure  the  better  development  of  the  healthy  and 
promising  portion ;  while  the  unoccupied  portions  of  the  land  embraced 
are  being  planted  with  not  only  the  best  kinds  of  native  trees,  but 
also  with  many  species  from  foreign  countries  known  to  be  suitable 
to  grow  to  good  timber  in  the  climate. 

208.  Perhaps  there  is  no  Government  in  the  world  at  the  present 
time  which  takes  so  much  interest  in  the  welfare  of  its  forests  and 
plantations  as  that  of  South  Australia,  as  here  240,000  acres  of  the 
natural  forests  are  being  taken  in  hand  for  improvement  in  the  way 
of  thinning  and  planting,  while  all  is  being  done  in  such  a  systematic 
way,  that  a  satisfactory  result  cannot  fail  to  be  brought  about  in  due 
time. 

209.  The  plantations  of  these  provinces  are  as  yet  young,  few  of 
them  being  of  so  long  standing  as  to  require  much  attention  to  thin- 
ning ;  but  there  is  every  reason  to  believe  that  in  due  time,  as  the  crops 
need  attention  in  this  respect,  they  will  be  dealt  with  in  a  proper  and 
intelligent  way,  and  not  allowed  to  become  crowded,  to  the  deteriora- 
tion of  their  value,  as  is  too  often  the  case  in  countries  much  older 
than  these. 

210.  We  have  not  had  returns  from  the  other  provinces  of  Aus- 
tralia in  respect  to  the  condition  of  their  forests  and  plantations,  but 
we  are  led  to  understand  that  in  all  of  them  forest  administration  is 
now  being  put  into  practice  by  their  respective  Governments ;  and 
from  this  we  are  warranted  to  state  that  in  due  time  this  great  conti- 
nent will  have  its  at  present  barren  wastes  made  fertile  plains,  and 
its  now  dry  climate  made  more  moist,  all  from  the  beneficial  effects 
of  its  woodlands. 
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CHAPTER    II. 


SEGTiON   I. — FOBSSTRT   AS   AT   PRESENT    UNDERSTOOD    AND   PRACTISED 

IN   GREAT  BRITAIN. 

211.  Forestry  being  an  art  still  in  its  infancy,  and  one,  from  the 
nature  of  its  crop,  requiring  a  considerable  number  of  years  to  test 
the  results  of  any  experiments  that  may  be  made  in  it,  is  not  so 
readily  defined  in  all  its  branches  as  farming  is.  The  subject  is  a 
long  and  a  broad  one,  requiring  an  age  of  observations  and  experience 
in  any  one  to  understand  the  efifects  of  certain  modes  of  operations 
on  certain  of  its  branches ;  and  it  is  chiefly  to  this  cause  that  the  very 
slow  progress  that  has  been  hitherto  made  in  improving  tree-culture 
is  to  be  attributed.  This  every  sensible  and  experienced  man  will 
readily  admit,  as  he  is  well  aware  that  the  results  of  cropping  land 
with  trees  require  at  le«ist  fifty  years  to  ascertain.  Having  thus  pre- 
mised, we  shall  give  an  abstract  outline  of  the  chief  heads  of  forestry 
as  at  present  practised  on  the  greater  portion  of  the  wooded  estates 
of  this  country :  afterwards  we  shall  add  some  comparative  remarks 
on  each  of  the  branches. 

212.  Practical  forestry,  then,  as  at  present  generally  put  in  opera- 
tion, may  be  summed  up  under  these  nine  heads :  First,  the  rearing 
of  the  young  trees  in  the  nursery-ground  previous  to  their  being 
planted  in  their  permanent  sites;  Second,  fencing  the  lands  to  be 
planted,  in  order  to  separate  them  from  the  agricultural  portions  of 
the  estate,  and  to  prevent  cattle  from  getting  into  the  plantations ; 
Third,  drainage  of  wet  portions  of  the  land  purposed  to  be  planted  ; 
Fourth,  the  distribution  and  planting  of  the  young  trees  intended  as 
a  crop ;  Fifth,  pruning  of  such  trees  as  seem  of  a  branchy  and  rough 
habit  of  growth ;  Sixth,  thinning  for  the  promotion  of  the  growth  of 
the  better  portion  of  the  respective  crops ;  Seventh,  the  stripping  of 
bark  from  such  of  the  trees  as  have  it  suitable  for  tanning  purposes ; 
Eighth,  the  clearing  of  a  matured  crop  of  trees,  and  its  disposal ;  and, 
Ninth,  the  manufacture  of  timber. 

213.  With  regard  to  the  mode  of  rearing  young  trees  in  the  nur- 
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sery-ground,  great  improvements  have  been  effected  within  the  last 
twenty  years.  Previous  to  the  latter  date,  the  mode  was  to  sow  the 
seeds  of  the  different  sorts  of  trees  very  thickly  in  the  beds,  so  as  to 
raise  as  many  plants  as  possible  from  a  small  piece  of  ground,  and  to 
allow  the  young  plants  to  stand  two  years  in  the  seed-beds  before 
their  removal  to  the  nursery-lines.  Now,  however,  the  most  intelli- 
gent tree-rearers  agree  that  the  young  plants  are  much  improved  in 
health  and  strength  by  sowing  thinly  in  the  beds,  and  by  removing 
them  into  the  lines  when  one  year  old  only.  Besides  this  improve- 
ment, another  has  been  effected  by  attention  to  a  judicious  system  of 
rotation  in  cropping.  This  was  not  attended  to  by  the  older  class  of 
nurserymen,  and  the  consequence  was  that  their  young  plants  became 
unhealthy  from  the  same  sorts  being  repeatedly  grown  on  the  same 
piece  of  ground,  without  any  intervening  crop. 

214.  As  to  fencing,  the  chief  improvement  that  has  been  effected 
within  our  remembrance  is  that  of  the  use  of  wire  and  iron  straining- 
posts  ;  and  it  is  a  very  great  improvement,  inasmuch  as  it  is  not  only 
more  ornamental  than  any  other  description  of  fenc6,  but  also  infin- 
itely more  valuable  in  its  durability  than  the  old  mode  of  fencing 
with  wood  alone. 

215.  Drainage,  in  the  proper  sense  of  the  term,  and  as  applied  to 
woodlands,  may  be  said  to  be  an  improvement  of  our  own  day,  as  we 
can  well  remember  when  it  was  not  only  little  applied,  but,  where  it 
was  so,  it  was  done  on  such  a  shallow  principle  as  to  be  quite  in- 
operative. For  drying  wet  parts  of  woodlands,  simple  cuts  of  some 
12  inches  deep  were  considered  sufiicient  within  our  own  remem- 
brance. Now,  however,  experience  has  taught  us  that  open  cuts 
from  36  to  48  inches  in  depth  are  absolutely  necessary.  In  this 
respect  we  of  the  present  day  are  much  in  advance  of  foresters  of  the 
old  school,  as,  from  the  better  application  of  drainage,  we  can  now 
grow  crops  of  good  timber  on  land  which  they  thought  quite  unfit  for 
the  purpose. 

216.  In  the  branch  of  distributing  the  young  trees  in  a  planta- 
tion, much  experience  has  been  gained  within  the  last  twenty  years, 
and  from  this  important  experience  we  are  now  enabled  to  grow 
certain  kinds  of  trees  on  certain  descriptions  of  land,  which  formerly 
were  considered  unfit  for  planting,  with  any  hope  of  success,  with 
any  sort  of  tree.  The  science  of  chemistry  has  given  us  much  insight 
on  this  branch  of  forestry,  as  from  it  we  can  now  understand  the 
nature  of  the  soil  and  its  component  parts ;  and  from  knowing  some- 
what of  the  food  necessary  for  each  sort  of  tree  we  plant,  we  can 
generally  adapt  the  one  to  the  other. 

217.  Pruning,  generally  speaking,  was  of  all  the  branches  of  tree- 
culture  the  least  understood  by  the  older  class  of  foresters.     Forty 
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years  ago,  the  system  practised  was  chiefly  that  of  lopping  off  all 
large  branches  from  the  stems,  without  respect  to  age,  size,  or  kind, 
leaving  the  subjects  standing  like  so  many  May-poles.  The  science 
of  vegetable  physiology  has,  however,  taught  us  differently,  and  we 
now  prune  veiy  sparingly,  well  knowing  that  the  removal  of  large 
branches  from  trees  deprives  them,  according  to  the  extent  of  the 
operation,  of  the  organs  with  which  nature  has  provided  them  for  the 
assimilation  of  the  food  they  take  in  by  their  roots.  In  this  branch 
of  forestry,  therefore,  we  have  made  important  discoveries  and  im- 
provements of  late,  and  this  from  our  better  knowledge  of  the  laws 
which  regulate  the  healthy  growth  and  development  of  trees. 

218.  Thinning  plantations  for  the  promotion  of  the  growth  of  the 
best  of  the  trees  is  a  branch  of  forestry  still  but  imperfectly  under- 
stood. This  is  proved  from  the  generally  crowded  and  unsatisfactory 
state  in  which  we  find  plantations  in  many  parts  of  the  country. 
The  old  mode  of  allowing  trees  in  a  plantation  to  stand  so  long  un- 
thinned  as  to  become  crowded,  and  thereby  exhaust  the  soil,  weaken 
their  roots,  and  deprive  their  stems  of  branches,  is  still  tolerated  to  a 
considerable  extent,  although  nothing  is  more  destructive  to  their 
healthy  development. 

219.  This  is  certainly  a  singular  fact  in  the  history  of  the  arbori- 
culture of  this  country ;  more  especially  when  we  consider  and  take 
into  account  the  great  improvements  that  have  been  attained  in  the 
other  branches  of  rural  economy.  Notwithstanding  the  generally 
high  intelUgence  of  our  landed  proprietors,  and  that  they  are  far- 
sighted  enough  in  the  improvement  of  the  agricultural  portions  of 
their  estates,  it  cannot  be  denied  that  many  of  them  are  generaUy 
short-sighted  in  respect  to  this  branch  of  their  estate  management, 
although  by  a  proper  attention  to  it,  and  understanding  of  it,  they 
might  be  gainers  to  an  incalculable  extent.  We  are  glad  to  say, 
however,  that  within  the  last  twenty  years  the  greater  number  of 
proprietors  in  England  and  Scotland,  and  in  Ireland  as  well,  have 
adopted  a  mode  of  thinning,  on  a  regular  and  systematic  principle,  by 
which  the  crops  are  kept,  at  all  stages  of  their  growth,  in  a  regular 
state,  one  tree  from  another,  and  from  this  at  all  times  in  an  equally 
healthy  condition,  and  are  never  allowed  to  become  crowded  before 
thinning,  as  used  to  be  the  case  on  most  estates. 

220.  The  stripping  of  the  bark  from  oak  and  other  sorts  of  trees 
for  the  purpose  of  tanning  is  an  important  branch  of  forestry  in  many 
parts  of  the  countiy,  and  especially  in  those  parts  where  oak  is  the 
chief  woodland  crop.  On  this  branch  but  little  improvement  has 
been  effected  within  our  remembrance,  although  there  is  reason  to 
believe  that  a  better  mode  of  drying  the  material  might  be  adopted 
than  that  at  present  in  use — ^in  the  open  air,  and  unprotected. 
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221.  The  clearing  of  a  crop  of  matured  trees,  its  disposal  and 
manufacture,  is  now,  from  the  use  of  machinery  by  steam-power,  a 
comparatively  easy  process  compared  with  what  it  was  previously, 
when  only  horse  and  manual  power  could  be  applied.  We  shall 
treat  this  subject  at  length  in  another  part  of  the  work ;  at  present 
we  only  refer  to  it  for  the  purpose  of  stating  that  on  these  branches 
of  forestry  very  considerable  improvements  have  been  effected  of  late. 


SECTION   II. — FOBESTBT   AS  AT   PRESENT   UNDERSTOOD   AND   PRACTISED  ON 

CONTINENTAL  EUROPE. 

222.  In  Germany,  Austria,  and  France — and  particularly  in  the 
first-named  country — forestry  is  well  understood,  and  is  put  into 
practice  in  a  well-defined  and  systematic  way ;  the  Governments  of 
these  countries  taking  the  lead  in  respect  to  forest  management,  and 
canning  out  efficient  schemes  of  forest  economy,  both  for  the  welfare 
of  their  communities,  and  as  examples  to  the  landed  proprietors  in 
these  countries  for  the  management  of  their  woodlands. 

223.  A  large  portion  of  the  woodlands  of  these  countries  is  occu- 
pied by  coppice  growths,  which  are  used  largely  as  fuel,  and  for  many 
other  economic  purposes ;  while  extensive  forests,  and  smaller  planta- 
tions of  timber,  exist  of  all  the  kinds  of  trees  indigenous  to  the 
Continent. 

224.  Nearly  all  the  proprietors  of  woods  in  these  countries 
manage  their  crops  in  a  sectional  way ;  that  is,  if  the  crops  on  an 
estate  are  found  to  come  to  maturity  at,  say,  fifty  years  of  age,  then 
they  are  divided  into  fifty  equal  or  equivalent  portions,  and  one 
portion  (the  most  matured)  is  cut  each  year,  so  that  there  may  be 
had  a  constant  supply  of  timber ;  the  crop  of  the  division  cut  the 
first  year  being  again  ready  for  disposal  in  the  fifty-first  year  after, 
and  in  the  same  way  all  the  other  divisions  follow  for  disposal  in 
their  order.  If  the  crops  on  any  part  are  found  to  require  eighty 
or  a  hundred  years  to  come  to  full  value,  then  they  are  divided 
accordingly,  and  the  oldest  portion  cut  each  year  successively,  so 
that  a  continual  annual  supply  of  wood  is  kept  up  on  any  property, 
without  the  crops  on  it  being  lessened  either  in  extent  or  value. 

225.  The  statement  made  in  the  last  paragraph  refers  to  the 
general  mode  of  dealing  with  timber  plantations  on  the  continent 
of  Europe,  and  we  may  here  remark  that,  in  regard  to  coppice  woods, 
they  are  dealt  with  in  a  similar  way,  but  are  cut  down  at  shorter 
intervals,  say,  ftom  fifteen  to  twenty^five  years,  according  to  the  object 
in  view  in  rearing  them.  If  the  coppice  growths  can  be  profitably 
disposed  of  when  of  twenty  years'  growth,  then  the  whole  of  this  sort 
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of  woodland  crop  is  divided  into,  as  nearly  as  possible,  twenty  equal 
or  equivalent  portions,  and  one  portion  is  cut  and  disposed  of  each 
year,  taking  each  portion  in  its  order  as  to  age ;  and  in  this  way  a 
continual  supply  of  this  class  of  crop  is  kept  up  on  any  estate. 

226.  The  replanting  of  the  land  of  each  portion  after  it  has  been 
cleared  of  its  crop  is  skilfully  attended  to  in  the  forest  economy  of 
the  countries  under  notice,  the  persons  in  charge  being  well  trained 
to  adapt  the  kinds  of  trees  to  the  soil  and  site  of  each  portion ;  and 
in  this  respect  we  find  them  show  in  their  practice  an  extensive 
knowledge  of  the  natural  habits  and  peculiarities  of  the  trees  they 
cultivate. 

227.  In  renewing  the  crops  on  the  cleared  portions  of  land,  as 
these  come  to  be  dealt  with  each  year,  advantage  is  taken  of  the 
spontaneous  growths,  or  young  seedling  trees,  that  have  come  up  on 
them ;  and,  if  considered  judicious,  seeds  of  the  different  kinds  of 
trees  it  is  wished  to  rear  on  them  are  sown  on  unoccupied  spots ; 
and  planting  with  young  trees  is  undertaken  only  on  such  parts  of 
the  land  as  may  be  found  unsuitable  for  the  renewal  of  the  crop  by 
sowing  the  seeds. 

228.  As  the  young  crops  make  progress,  thinning  is  attended  to ; 
but  in  this  branch  of  arboriculture  we  are  of  opinion  that  the 
French,  Austrians,  and  Germans  are  defective — as,  generally  speaking, 
their  crops  are  kept  in  what  may  be  termed  a  crowded  condition, 
whereby  the  trees  are  grown  too  tall  in  proportion  to  their  diameter 
of  stem ;  and  thus  their  respective  crops  are  prevented  becoming  so 
valuable  as  they  are  capable  of  doing  were  they  more  liberally 
thinned. 

229.  In  most  of  the  other  countries  of  Europe,  systematic  forestry 
has  not  generally  been  so  well  attended  to  as  in  the  countries  referred 
to.  We  observe,  however,  that  in  most  of  the  other  divisions  of  the 
continent  of  Europe  the  German  mode  of  forestry  is  being  put  into 
practice,  and  is  fast  gaining  ground  upon  the  old  haphazajrd  way  of 
clearing  here  and  planting  there  as  has  prevailed  hitherto,  vastly  to 
the  disadvantage  of  the  landholders  themselves,  as  well  as  to  the 
States  of  which  they  are  a  part 

230.  We  may  here  refer  to  the  State  of  Portugal  as  one  likely  ere 
long  to  take  a  leading  part  in  the  arboriculture  of  the  continent  of 
Europe ;  and  we  mention  this,  as  we  are  aware  that  the  present  Chief 
Commissioner  of  Woods  and  Forests  for  that  country  is  planting, 
experimentally,  all  the  kinds  of  newer  coniferae,  with  a  view  to 
ascertain  their  suitableness  for  becoming  useful  timber  in  Portugal. 
We  think  it  right  to  record  this  fact,  as  indicating  a  commendable 
spirit  of  improvement  in  the  right  direction,  for  the  future  welfare  of 
Portugal  as  a  nation. 
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SBOTION   III. — FORESTBT  AS   AT   PRESENT   UNDEBSTOOD   AND  PRACTISED   IN 

THE   UNITED  STATES   OF   NORTH   AMERICA. 

231.  Forest  science,  in  the  United  States  of  America,  may  be  sedd 
to  be  as  yet  only  in  a  state  of  infancy, — ^by  far  the  greater  part  of  the 
people  here  being  destroyers  of  wood,  while  only  the  few  are  planters 
of  trees.  Of  late  years,  however,  the  Agricultural  Departments  of 
these  States  have  paid  great  attention  to  the  matter  of  forestry,  and 
are  at  present  devising  a  scheme  for  conserving  existing  woods  and 
planting  new  forests ;  and  therefore  in  due  tune  we  may  reasonably 
expect  that  the  work  of  planting  new  lands,  and  replanting  old  wood- 
lands, will  be  undertaken  on  a  scale  consistent  with  the  wealth  and 
resources  of  such  a  great  country.  The  most  intelligent  part  of  the 
people  of  this  great  country  are  now  aware  of  the  evil  incurred  from 
the  indiscriminate  clearings  that  have  been  made  of  the  original 
forests  everywhere,  and  of  the  immense  advantages  that  result  from 
judicious  planting ;  and  they  now  seem  to  have  made  up  their  minds 
to  enter  on  a  new  era  in  respect  to  the  improvement  of  the  land  and 
climate  by  growing  trees  in  a  systematic  way,  wherever  this  may  be 
found  necessary,  both  for  the  advantage  of  the  landholders  indivi- 
dually, and  for  the  country  generally. 

232.  An  important  bill  has  lately  been  passed  in  Congress,  and 
has  become  law,  which  provides  that  every  future  sale  of  Govern- 
ment land  shall  be  with  the  condition  that  at  least  10  per  cent  of 
the  timbered  land  shall  be  kept  perpetually  as  woodland ;  and  if  the 
land  be  not  timbered,  then  the  patent  is  to  be  issued  on  the  condition 
that  10  per  cent  of  the  quantity  is  to  be  planted  with  forest  trees 
within  ten  years,  and  to  be  kept  for  ever  as  woodland.  This  is  a 
step  in  the  right  direction,  and  as  the  people  of  the  United  States  do 
not  transact  their  business  by  halves  as  many  in  older  States  do,  but, 
when  they  have  made  up  their  minds,  perform  it  thoroughly,  we  have 
every  reason  to  conclude  that  in  due  time  this  vast  country  will 
become  again  well  wooded. 

233.  Although  forestry  has  been  much  neglected  in  the  past  here, 
still  we  are  aware  from  our  own  observations,  while  travelling  in  the 
country,  that  extensive  plantations  have  been,  and  are  being,  made 
by  private  landholders  in  all  parts  of  the  country — and  especially  in 
the  Western  and  Prairie  States,  where  they  are  an  absolute  necessity 
in  order  to  protect  the  crops  and  stock  of  the  settlers  from  storms 
that  prevail  there;  and  it  is  admitted  by  the  inhabitants  of  those 
regions  that  they  are  vastly  benefited  by  the  presence  of  the  planta- 
tions that  have  been  made,  although  these  are,  compared  with  what 
is  still  to  do  in  that  way,  of  small  extent. 
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234.  The  kinds  of  trees  generally  found  growing  in  these  plant- 
ations are  platanus,  sycamore^  ash,  elm,  Scots  pine,  Weymouth, 
Austrian,  and  various  other  pines,  together  with  European  larch 
and  spruce  iir^  intermixed  with  sugar  maple,  black  walnut,  hickory, 
black  cherry,  chestnut,  oak  of  various  species,  locust-tree,  poplar, 
Virginian  willow,  juniper,  common  arbor- vitse,  and  many  other  species 
of  both  coniferous  and  deciduous  trees. 

235.  Of  the  species  named,  preference  is  generally  given  to  the 
sycamore,  the  Scots  and  Austrian  pines,  and  to  the  European  larch 
and  Norway  spruce  fir,  as  being  the  most  rapid  in  growth,  and 
maintaining  a  healthy  condition  on  most  soils  and  sites. 

236.  In  forming  plantations  in  the  United  States,  the  land  is 
generally  prepared  by  a  course  of  ploughing  and  harrowing ;  and  this 
done,  the  seeds  of  the  oak,  walnut,  hickory,  chestnut,  and  some 
others  are  sown  at  once  in  their  permanent  sites,  while  the  platanus, 
poplar,  and  willow  are  raised  by  cuttings  inserted  on  the  sites  where 
they  are  to  form  permanent  trees.  Other  sorts  are  transplanted  on 
the  land  in  the  usual  way. 

237.  The  distances  apart  at  which  the  trees  are  planted  in  Ameri- 
can plantations  vary  very  much,  some  planting  them  at  4  feet  apart, 
and  others  at  twice  that  distance.  On  the  average,  however,  6  feet 
may  be  stated  as  the  distance  apart  of  most  of  the  young  trees  we 
have  seen  in  young  plantations  in  America ;  and  as  they  grow  very 
rapidly  here,  even  at  the  distance  of  6  feet  apart,  they  ere  long 
become  crowded  and  in  want  of  thinning.  This  operation,  however, 
is  not  much  attended  to,  as  the  proprietors,  generally  speaking,  have 
little  or  no  skill  in  the  matter,  and  thin  out  only  such  trees  as  are 
wanted  for  use  on  their  farms ;  and  from  this  we  find  the  crops 
nearly  all  in  a  crowded  condition, — of  course,  less  or  more  according 
as  the  plantations  may  be  of  short  standing  or  otherwise. 

238.  Plantations  might  be  formed  in  the  United  States  within  a 
very  short  period  of  time;  as  the  young  trees  planted,  as  well  as  those 
from  the  seeds  and  cuttings  intermixed  with  them,  grow  up  very 
rapidly,  and  give  a  clothed  aspect  to  the  neighbourhoods  in  which 
they  are  found  within  even  three  or  four  years.  All  that  is  wanted  in 
order  to  have  North  America  made  a  well- wooded  country,  is  for  the 
Government — or  the  legislatures  of  the  respective  States — to  con- 
serve extensive  portions  of  their  existing  forests,  together  with  a  large 
extent  of  their  waste  lands  adjoining  each  reserve ;  and  in  these  to 
knprove  the  existing  crops,  and  plant  new  plantations,  all  upon  the 
most  approved  system  of  modem  forest  science,  conducted  by  a  staff 
of  officers  in  aU  respects  able  to  carry  out  such  a  scheme.  This 
would  be  an  example  to  all  private  landholders  in  rearing  plantations 
on  their  respective  properties;  and  would  soon  lead  to  a  state  of 
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things  quite  the  reverse  of  what  now  obtains  in  regard  to  forest  man- 
agement as  at  present  understood  and  practised  in  these  States. 
There  are  some  extensive  nurseries  in  the  States,  in  which  are  reared 
all  the  different  kinds  of  trees  used  in  planting. 


SECTION   IV. — FORESTBT  AS   AT   PRESENT   UNDERSTOOD  AND   PRACTISED 

IN   CANADA. 

239.  As  yet  forestry  is  but  little  understood  in  Canada,  and  has 
been  put  into  practice  only  on  a  small  scale  here  and  there.  Here, 
however,  as  well  as  in  the  United  States,  the  provincial  governments, 
and  especially  the  Government  of  Ontario,  are,  we  have  reason  to 
believe,  preparing  themselves  to  enter  on  and  carry  out  a  scheme  of 
forest  economy  worthy  of  the  country  and  people.  This  is,  in  respect 
to  Ontario,  to  conserve  and  improve  large  portions  of  the  existing 
forests,  in  various  parts  of  the  province;  to  establish  suitable  nurseries 
for  the  rearing  of  young  trees ;  and  to  make  new  plantations  on  all 
the  cleared  and  unoccupied  parts  of  the  reserves. 

240.  No  country  in  the  world  would  be  more  benefited  by  ex- 
tensive planting  than  Canada,  as  its  long  and  cold  winters  would  be 
very  much  ameliorated  by  them,  while  the  great  heat  of  its  summers 
would  be  moderated  from  the  same  cause ;  and  thus  the  agricultural 
interests  of  the  country  would  become  vastly  improved,  and  every 
other  branch  of  industry  would  be  strengthened  in  proportion. 

241.  Plantations  do  exist  here  and  there  in  Canada,  but  they  are 
of  small  extent  generally,  and  much  neglected  in  the  way  of  thinning. 
In  short,  no  definite  system  of  forestry  has  as  yet  been  put  into 
practice  in  Canada;  but  there  is  every  prospect  of  this  branch  of  rural 
economy  being  taken  up  and  systematically  attended  to  ere  long. 

242.  Fence-row  trees  are  well  attended  to  in  this  country,  how- 
ever, and  in  many  districts  prove  of  great  advantage  to  shelter  the 
crops  and  live  stock  of  fai'ms. 


SECTION   Y. — FORESTBT  AS  AT  PRESENT   UNDERSTOOD   AND   PRACTISED 

IN   AUSTRALIA. 

243.  In  adverting  to  forestry  as  understood  and  practised  in 
Australia,  we  are  to  be  understood  as  speaking  in  regard  to  the  pro- 
vinces of  South  Australia  and  Victoria  only;  as  we  are  not  sufficiently 
acquainted  with  the  state  of  matters  in  regard  to  the  forests  of  the 
other  provinces  embraced  to  enable  us  to  refer  to  them  with  any 
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degree  of  certainty.  In  regard  to  the  two  provinces  named,  then,  we 
have  to  state  that  forestry  is  being  well  conducted  in  them  by  their 
Governments,  under  boards  of  directors,  with  inspectors  and  conser- 
vators. Here  the  conservation  of  extensive  tracts  of  the  natural 
forests  has  been  secured,  and  these  are  being  improved  by  thinning 
and  planting  on  a  large  scale. 

244.  The  chief  kinds  of  trees  planted  on  these  woodlands  are — 
Eucalyptus  rostrata,  JS.  corynocalyx,  E.  globulus,  E.  Tnarginaia,  E. 
vimiTudis,  Pinus  insiffnis,  P.  halepensisy  P.  maritima,  P.  Canariensis, 
P,  Jtffreyiiy  P.  sylvestris,  Quercus  pedunculaia,  Fraxinvs  Americana  and 
excelsior,  Juglans  reffia,  Casuarina,  Castanea  vesca,  Abies  Smithiana, 
and  several  other  Abies,  with  poplar,  maple,  and  many  other  species, 
natives  of  both  Europe  and  America. 

245.  AU  the  young  trees  planted  are  distributed  over  the  land, 
each  sort  on  a  soil  and  site  adapted  to  its  natural  requirements,  so 
that  the  whole  are  generally  found  to  prosper  well,  and  the  greater 
part  to  make  rapid  progress.  And  it  may  be  mentioned  here  that  in 
distributing  the  young  trees  on  the  land  they  are  planted  at  dis- 
tances varying  from  6  to  8  feet  apart,  according  to  soil,  site,  and 
natural  habits  of  the  subjects — that  is,  on  poor  soils  and  exposed 
sites  they  are  planted  at  6  feet  apart,  and  on  rich  soils  and  shel- 
tered sites  they  are  put  in  at  about  8  feet  apart. 

246.  Nurseries  have  been  established  in  several  of  the  Government 
reserves,  in  which  a  supply  of  young  trees  is  reared  for  the  planting 
of  the  enclosures.  In  most  cases,  however,  the  oaks,  chestnuts,  and 
walnuts  are  reared  by  sowing  the  seeds  of  these  on  their  permanent 
spots  in  the  enclosures. 

247.  The  foregoing  remarks  are  of  course  applicable  to  forestry  as 
it  is  being  carried  out  by  the  Governments  of  these  colonies.  Plant- 
ing by  private  parties  has  been  attended  to  in  a  small  way,  however, 
and  we  are  informed  that  many  private  landholders  are  now  begin- 
ning to  plant  somewhat  extensively,  since  they  have  seen  the  success 
of  the  Government  operations ;  and  from  this  it  is  reasonable  to  infer 
that  this  wise  movement  on  the  part  of  the  respective  Governments  is 
destined  to  bring  about  ere  long  a  great  change  for  the  better  in 
regard  to  the  improvement  of  the  countries,  both  climatically  and 
agricnlturally. 

248.  As  the  Government  plantations  made  in  the  provinces  referred 
to  are  all  under  the  directions  of  able  men  in  forestry,  there  is  no 
doubt  that  they  will  be  systematically  attended  to  in  all  respects  as 
they  grow  up ;  and  from  this  it  is  reasonable  to  conclude  that  private 
parties  who  plant  will  take  example  accordingly. 


D 
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SECTION   VI. — F0RB8TBT    AS  AT   PBESBMT   UNDERSTOOD   AND   PRACTISED 

IN   NEW  ZEALAND. 

249.  The  Government  of  New  Zealand  has  very  wisely  offered  a 
liberal  homis  to  all  its  landholders  who  will  plant  and  maintain  in 
good  order  a  certain  proportion  of  their  subjects;  what  proportion 
this  is  we  have  not  at  present  the  means  of  ascertaining,  but  it  indi- 
cates the  wisdom  of  the  legislature  of  that  colony,  in  thus  holding 
out  encouragement  to  plant. 

250.  There  are  few  countries  in  the  world  whose  climate  is  better 
adapted  to  the  growth  of  trees  than  that  of  New  Zealand ;  and  from 
this  a  great  many  of  the  settlers  have  planted  somewhat  extensively, 
not  only  the  native  sorts  of  trees,  but  also  many  species  natives  of 
Europe,  America,  Africa,  and  Australia,  all  of  which  are  said  to  grow 
well  here,  and  promise  to  become  valuable  to  their  proprietors.  In 
regard  to  the  plantations  of  this  colony,  we  are  informed  that  they 
are,  generally  speaking,  well  managed  in  the  way  of  thinning ;  and 
that  they  already  produce,  in  many  cases,  considerable  revenues  to 
those  who  have  them,  besides  being  of  vast  advantage  in  producing 
shelter  to  stock  and  crops  in  their  respective  neighbourhoods, — ^thus 
showing  that  forestry,  in  this  far-off  part  of  the  world,  is  carefully 
attended  to,  so  far  as  it  goes. 

251.  We  understand  that  the  Government  of  New  Zealand  is 
taking  active  steps  to  preserve  the  native  forests  from  further  destruc- 
tion ;  and  that  it  is  also  planting  on  a  large  scale,  as  is  being  done  in 
the  sister  colonies  of  Australia.  That  these  plantations  are  well 
managed  we  have  no  doubt  whatever,  as  the  parties  in  charge  of  them 
are  qualified  to  attend  to  their  business  in  such  a  way  as  to  secure 
good  results.  Several  years  must  elapse,  however,  before  we  can 
judge  fairly  as  to  forestry  in  a  new  country  like  this,  as  much  of 
what  is  being  done  is  as  yet  experimental. 


SBOTION   VII. — FORBSTRT   AS  AT  PRESENT   UNDERSTOOD  AND  PRACTISED 

IN   BRiriSH   INDIA. 

252.  The  Government  of  British  India  has  set  a  good  example  to 
other  states  of  the  world  in  its  nursing  care  of  its  forests;  and  for  this 
it  is  deserving  of  the  highest  commendation.  The  natural  forests  of 
British  India  are  well  known  to  be  of  very  great  extent:  they 
occupy  large  portions  of  land  on  various  sections  of  the  country, 
and  are  said  to  contain  very  valuable  timber  of  various  kinds,  and 
especially  Teak  (TecUma  grandis),  Sal  (Shorea  robusta),  Cedar  (Cedrus 
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deodara),  Sandal-wood  (Santalvm  album),  and  India-rubber  tree 
(IHcus  dastica). 

253.  Of  these  forests  the  Government  has  reserved  for  improve- 
ment somewhere  about  13,000,000  acres;  and  this  is  placed  under 
an  able  sta£f  of  forest  officers,  who  carry  out  improvements  in  respect 
to  thinning  and  planting,  &c. 

254.  Besides  improving  the  condition  of  the  natural  forests  here, 
planting  has  been,  and  is  being,  undertaken  to  a  large  extent  \  as  for 
example,  it  is  reported  that  over  3000  acres  have  been  planted  with 
sal,  all  in  one  forest,  and  over  100  acres  have  been  planted  with 
Cedrus  deodara,  horse-chestnut,  and  walnut,  and  that  all  are  doing 
well. 

255.  With  regard  to  teak,  it  is  said  that  this  tree  is  being  planted 
on  suitable  soils  to  a  very  large  extent ;  and  that  the  Ficus  dastica, 
or  India-rubber  tree,  is  also  being  cultivated  to  a  large  extent,  and 
found  very  profitable. 

256.  In  many  parts  here,  plantations  of  the  various  kinds  of  trees 
cultivated  were  undertaken  as  experiments  for  the  instruction  of  the 
subordinates  of  the  forest  department,  and  so  as  to  ascertain  the 
effects  of  soil  and  situation  in  the  rearing  of  certain  kinds ;  and  from 
these  very  valuable  experience  has  been  gained  for  future  guidance 
in  conducting  planting  operations. 

257.  Besides  native  trees,  many  kinds  introduced  from  foreign 
countries  have  been  planted,  and  that  to  a  considerable  extent :  for 
example,  over  300  acres  have  been  planted  with  the  Australian  tree 
known  as  ShmocJc  (Camarina),  while  various  species  of  the  Eucalyp- 
tus, also  from  Australia,  have  been  planted,  and  are  aU  doing  well. 
Several  species  of  acacia  are  also  in  cultivation,  thus  proving  that 
the  trees  of  Australia  promise  to  become  a  valuable  addition  to  the 
woods  of  India. 

258.  The  rapidity  of  the  growth  of  planted  trees  here  is  remark- 
able ;  as  for  instance,  it  is  common  for  the  young  teak  trees  to  attain 
the  height  of  20  feet  in  six  years  after  they  are  planted,  and  the 
Eucalyptus  makes  even  a  greater  growth  than  these  in  a  given  time. 

259.  The  distances  apart  at  which  the  trees  have  been  planted  in 
the  young  plantations  in  British  India  vary  very  much ;  the  object  in 
this  respect  having  been  to  plant  first  at  various  distances  apart,  in 
order  to  ascertain  the  effects  of  certain  distances,  tree  from  tree,  on 
the  growth  of  certain  kinds;  We  may  remark  on  this  head,  however, 
that  a  good  many  of  the  young  trees  in  the  plantations  have  been 
planted  at  distances  from  12  to  15  feet  apart. 

260.  In  connection  with  the  reserved  forests  here,  there  are  several 
nurseries  established,  for  the  purpose  of  rearing  young  trees  for  plant- 
ing out  into  the  enclosures. 
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261.  In  making  plantations  here,  some  kinds  of  the  trees  are 
transplanted  from  the  nurseries,  while  other  kinds  are  raised  from 
seeds  sown  on  the  spots  where  they  are  to  grow  in  the  enclosures, — all 
as  experience  has  proved  the  best  mode  of  dealing  with  certain  kinds. 

262.  The  foregoing  is  a  short  outline  of  forestry  as  at  present 
understood  and  practised  in  the  Government  forests  of  British  India, 
so  far  as  we  have  been  able  to  understand  this  up  to  the  present 
time.  India  embraces  a  wide  field  for  forest  operations,  however,  and 
there  is  no  doubt  that  the  parties  who  have  the  superintendence  of 
improving  the  old  and  natural  crops,  and  of  making  new  plantations 
in  the  Government  reserves,  will  at  first  have  much  to  learn — ^much 
to  do  and  to  undo — before  they  can  with  perfect  decision  hold  by  a 
system  of  forest  economy  in  all  respects,  and  in  all  its  details,  adapted 
to  the  soils  and  climates  embraced. 

263.  Private  landholders  have  planted  a  good  deal  in  India;  but 
we  are  led  to  understand  that  the  plantations  of  these  are  not, 
generally  speaking,  weU  managed,  but  are  in  a  great  measure  left  to 
nature.  Still,  it  is  to  be  inferred  that  the  success  already  known  to 
attend  the  plantations  of  the  Government  here  will  in  due  time 
influence  the  private  landholders  to  improve  their  properties  by 
similar  attention  to  their  woodlands  ;  and  thus  an  improved  state  of 
things  in  regard  to  woods  will  gradually  come  about  all  over  the 
country — vastly  to  the  advantage  of  every  department  of  industry  in 
this  great  country. 


SECTION  VIII. — FOBESTRT   AS   AT  PRESENT   UNDERSTOOD  AND  PRACTISED   IN 

CAPE  COLONY   OF   SOUTH  AFRICA. 

264.  In  this  colony  systematic  forestry  seems  to  be  but  little 
understood  ;  as  although  there  are  extensive  forests  of  natural  growth 
on  many  parts  of  it,  and  although  a  considerable  extent  of  planta- 
tions has  been,  and  is  still  being  made  on  many  parts,  comparatively 
little  attention  seems  to  be  paid  to  the  improvement  of  either  class  of 
woodlands.  See  our  remarks  in  paragraphs  from  203  to  206  of  this 
book. 


SECTION   IX. — THE  CAPABILITIES  OF  FORESTERS,   AS  A  BODY,  TO  CARRY 

OUT  IMPROVEMENTS  IN  ARBORICULTURE. 

266.  We  all  know  that  a  surgeon  cannot  practise  successfully  on 
the  human  subject  unless  he  has  been  trained  by  a  thorough 
acquaintance  with  the  anatomy  and  constitution  of  man ;  we  know 
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that  a  veterinarian  cannot  practise  with  any  hope  of  success  on  the 
diseases  of  the  horse  unless  he  has  studied  the  anatomy  of  that 
animal ;  and  we  are  also  aware  that  every  man  who  means  to  be  an 
intelligent  and  profitable  farmer  must  learn  the  art^  not  only  practi- 
cally, but  theoretically,  in  all  its  branches.  If  in  such  cases  training 
to  the  end  in  view  is  so  necessary  to  success,  it  follows  that  foresters 
should  undergo  a  certain  course  of  training  before  they  can  be  safely 
and  profitably  intrusted  with  the  rearing  of  plantations.  Further,  it 
is  admitted  as  a  general  rule  in  all  professions,  that  in  this  age  of 
general  improvement,  whatever  department  a  man  shall  take  up  as 
his  particular  business,  he  should,  before  entering  into  it,  whether 
upon  his  own  account  or  as  agent  for  another,  make  himself 
acquainted  with  such  branches  of  science  as  have  a  direct  bearing 
on  it,  and  are  likely  to  qualify  him  for  it,  as,  if  he  do  not,  he  can- 
not possibly  succeed  creditably  to  himself  or  to  his  employer. 
Admitting  these  points — and  their  practical  tendency  cannot  be 
disputed — it  must  be  confessed  that  although  foresters  have  made 
very  considerable  progress  in  their  education  of  late  years,  still  their 
general  capabilities  do  not  tally  with  the  points  stated.  There  are 
several  of  the  sciences  which  have  a  direct  bearing  on  the  art  of 
forestry ;  and  without  a  knowledge  of  them  it  is  all  but  impossible 
for  a  man  to  be  an  arboriculturist  in  the  true  sense  of  the  term,  or 
at  least  to  such  an  extent  as  to  enable  him  to  carry  out  improve- 
ments in  the  art  with  profitable  results ;  and  from  these  considera- 
tions the  conclusion  follows,  that  of  the  men  who  are  engaged  in 
forestry,  and  have  the  management  of  woods,  there  are  still  com- 
paratively few  who  have  received  such  a  training  and  education  as 
is  necessary  to  their  being  trustworthy  and  intelligent  in  all  respects 
in  the  line  of  their  business.  As  this  is  a  highly  important  point 
both  to  foresters  and  proprietors,  and  one  in  which  we  are  personally 
deeply  interested — ^in  fact,  one  to  which  we  have  devoted  a  large 
part  of  our  attention  to  explain  and  illustrate  during  the  last  thirty 
years — ^we  shall  here  take  it  up,  somewhat  fuUy,  for  the  benefit  of  all 
concerned,  more  especially  as  on  the  proper  qualification  of  foresters 
depends  much  of  the  future  success  in  the  art  of  arboriculture. 

266.  We  are  acquainted  with  a  large  number  of  foresters  occupy- 
ing trusts  in  all  parts  of  the  country ;  and  although  very  considerable 
progress  has  been  made  by  most  of  them  in  their  education  and 
general  intelligence,  still  there  is  only  a  small  proportion  of  them  who 
may  be  said  to  be  really  qualified  men,  and  capable  of  conducting 
their  charge  in  a  highly  intelligent  and  really  trustworthy  manner. 
Many  of  them  are  mere  workmen  whose  only  qualification  is  that 
they  can  plant  trees  in  the  usual  way,  and  cut  them  down  with  the 
axe  when  local  circumstances  require  the  operation ;  and  the  result 
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of  this  want  of  knowledge  is,  that  the  crops  under  their  charge  have 
not  succeeded  so  well  as  they  would  have  done  had  they  been  under 
the  inspection  and  control  of  men  in  every  respect  learned  and 
trained  for  the  charge.  This  may  by  many  be  considered  an  over- 
drawn picture  of  the  state  of  matters  under  notice,  but  we  are  pre- 
pared to  prove  that  it  is  by  no  means  so,  but  represents  the  simple 
truth  of  the  case  in  regard  to  the  general  capabilities  of  the  men  who 
have  the  management  of  plantations  in  this  country. 

267.  It  would  indeed  seem  inconsistent  in  the  manager  of  an 
institution  to  appoint  a  man  who  had  no  skill  in  medicine  and  suigery 
to  act  as  doctor  to  the  patients  of  the  institution ;  and  yet  this  would 
only  be  a  parallel  case  to  many  which  we  could  name,  as  practised 
by  landed  proprietors  in  their  appointment  of  men  to  the  manage* 
ment  of  their  woodlands.  Many  still  seem  to  look  upon  trees  as 
things  that  can  take  care  of  themselves,  and  that  require  no  particular 
attention  after  they  are  put  into  the  ground.  Than  this  view  of  the 
matter,  however,  there  can  be  nothing  more  erroneous,  as,  without 
skilful  attention  in  many  respects,  trees  can,  after  they  are  planted 
in  a  mass,  no  more  grow  up  profitably  as  a  crop  of  timber,  than 
turnips  can  attain  large  bulk  if  not  thinned. 

268.  It  is  indeed  very  singular  that  a  proprietor  should  appoint 
an  uneducated  and  unskilful  man  to  the  management  of  his  woods, 
while  he  generally  is  more  careful  in  his  choice  in  regard  to  a  man 
to  take  the  management  of  his  home-farm,  although  in  the  former 
appointment  there  is  generally  more  at  stake  than  in  the  latter. 
We  have  stated  these  views  to  several  proprietors  who  have  employed 
us  to  engage  men  for  them  to  take  the  charge  of  their  woods,  and 
the  only  reason  that  we  have  received  on  the  point  was,  that  the 
services  of  a  highly  qualified  man  could  not  be  obtained  for  such  a 
small  salary  as  the  profits  from  their  woods  would  admit  of  their 
paying.  We  grant  that  this  may  be  quite  true,  but  it  is  wrong  in 
principle ;  and  if  true,  it  is  the  fault  of  the  proprietors  themselves 
that  their  woods  do  not  pay  them  better  than  they  do,  as  the  more 
qualified  the  forester,  the  more  likely  are  the  profits  from  his  woods 
to  be  remunerative  to  the  proprietor. 

269.  The  subject  under  consideration  maybe  summed  up  thus: 
Foresters,  generally  speaking,  are  not  possessed  of  sufficient  education 
to  give  them  capacity  for  carrying  out  improvements  in  arboriculture ; 
and  untU  we  have  a  better  educated  class  of  men  reared  to  the  pro- 
fession, a  large  portion  of  our  woods  must  remain  a  comparatively 
unprofitable  part  of  the  resoiupces  of  landed  property.  Many  pro- 
prietors have  not  taken  the  right  way  to  ensure  their  plantations 
being  so  highly  profitable  to  them  as  they  are  capable  of  being  made, 
as  they  have  appointed  unqualified  men  to  their  management,  from  a 


EDUCATION  NECESSARY   FOR  FORESTERS.  55 

mistaken  notion  that  a  few  pounds  saved  on  the  forester's  salary  was 
economy,  and  a  saving  of  expenditure ;  while  the  fact  is,  that  from 
the  want  of  skill  he  was  yearly  losing  much  more  in  the  deterioration 
of  the  woods  under  his  charge. 

270.  Were  proprietors  to  look  to  their  own  interest,  they  would 
npon  no  account  employ  men  to  take  charge  of  their  woods  who 
would  do  so  at  a  low  scdary,  as  such  men  invariably  want  ability  and 
skill  to  manage  profitably ;  and,  besides,  they  should  never  employ 
men  who  have  not  undergone  proper  training,  and  received  an  educa- 
tion fitting  them  for  their  charge.  Were  this  attended  to  on  the  part 
of  proprietors  themselves,  we  should  soon  have  a  right  class  of  men, 
and  a  class  who  would  be  able  to  advance  the  art  of  arboriculture  to 
the  standing  its  importance  demands  in  the  welfare  of  the  country.    , 
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271.  Having  in  the  foregoing  section  shown  that,  although  foresters 
have  made  very  considerable  progress  in  their  education  of  late  years, 
still,  as  a  body,  they  are  not  capable  of  carrying  out  improvements  in 
arboriculture,  from  their  general  want  of  education  on  the  subject,  we 
now  come  to  state  what,  in  our  opinion,  should  be  the  amount  of  learn- 
ing a  man  should  possess  in  order  to  qualify  him  to  act  weU  his  part 
in  the  business  of  forestry.  He  should  be  a  good  arithmetician,  so  as 
to  enable  him  to  enter  into  all  sorts  of  calculations,  and  to  keep  cor- 
rect acconnts.  He  ought  also  to  be  a  fair  grammarian,  and  acquainted 
with  the  construction  and  composition  of  the  English  language,  so  as 
to  fit  him  for  keeping  up  correspondence  with  his  employer,  and  de- 
scribing his  views  on  any  subject  in  writing,  when  necessary.  In 
order  that  he  may  be  able  to  draw  plans  of  plantations,  and  measure 
land  and  wood,  he  should  be  well  versed  in  all  the  common  branches 
of  mathematics.  These  are  the  common  branches  of  an  English 
education,  which  every  man  ought  to  have.  But,  besides,  he  should 
be  able  to  read  French  and  German,  so  that,  when  a  work  is  pub- 
lished on  arboriculture  in  the  one  or  the  other  of  these  languages, 
he  may  be  able  to  read  it  for  his  own  improvement  in  the  line  of 
his  profession. 

272.  A  forester  should  be  able  to  know  and  describe  plants  and 
trees  of  any  sort  when  he  happens  to  see  them,  and  when  he  may 
have  occasion  to  write  upon  them.  Without  botany  he  cannot  do 
this ;  he  should  therefore  study  this  science,  as,  without  it,  it  is  im- 
possible for  him  either  to  speak  or  to  write  intelligibly  or  correctly 
regarding  the  subject  he  cultivates. 

273.  Of  aU  the  sciences  which  are  necessary  for  a  forester,  and 
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which  bear  upon  his  profession,  there  is  perhaps  none  so  important 
to  his  success  as  that  of  vegetable  physiology,  as  without  a  perfect 
knowledge  of  this  he  is  as  unfit  to  take  his  standing  as  a  first-rate 
arboriculturist  as  a  surgeon  would  be  to  practise  without  anatomy. 
In  short,  with  regard  to  this  branch  of  a  forester's  education,  no  pro- 
prietor should  engage  a  man  to  manage  his  woods  who  is  not  well 
acquainted  with  it  in  all  its  bearings  on  liis  everyday  work. 

274.  As  different  sorts  of  trees  grow  better  upon  the  land  of  one 
sort  of  rock  than  upon  that  of  another,  and  as  it  is  necessary  that 
every  forester  should  know  the  general  peculiarities  of  the  land  of  one 
district  from  that  of  another,  he  should  have  an  acquaintance  with 
geology,  as  without  this  he  cannot  possibly  distinguish  betwixt  land 
adapted  to  grow  larch  and  pine  and  that  adapted  to  grow  certain 
hard-wooded  sorts  of  trees,  and  neither  can  he  describe  intelligently 
the  precise  local  position  of  certain  districts. 

275.  Chemistry  is  another  branch  of  science  which  is  as  useful  to 
the  pursuits  of  the  forester  as  it  is  to  those  of  the  farmer,  without 
which  neither  the  one  nor  the  other  can  judge  correctly  as  to  the 
nature  of  soils.  This,  therefore,  should  form  a  part  of  the  education 
of  every  man  who  would  be  an  intelligent  and  first-rate  forester. 

276.  Of  late  years  it  has  been  ascertained  that  not  a  few  of  the 
diseases  of  trees  are  attributable  to  the  attacks  of  certain  insects,  the 
natures  of  which  are  as  yet  very  imperfectly  known  or  understood. 
In  order  to  enable  the  forester,  therefore,  to  investigate  such  matters, 
he  should  study  and  make  himself  acquainted  with  entomology. 

277.  With  the  amount  of  knowledge  which  has  been  described  in 
the  six  immediately  foregoing  paragraphs,  any  man  of  intelligence 
may  enter  upon  the  management  of  woods,  however  extensive  they 
may  be,  with  every  reasonable  hope  of  success ;  but  without  such  an 
amount  of  theoretical  knowledge  it  is  next  to  impossible  that  he  can, 
— ^at  least,  in  order  to  do  justice  to  himself,  to  his  employer,  and  to 
his  country. 

278.  It  must  not,  however,  be  understood  that  only  the  theoretical 
knowledge  described  is  necessary  to  make  a  man  a  good  forester,  as 
without  a  course  of  practical  training  besides,  he  could  not  possibly 
be  trusted  with  the  management  of  woods.  As  well  might  we  say 
that  a  student  newly  from  college  could  practise  medicine  without 
any  other  preparation.  What  we  mean  is  this,  that  besides  a  thor- 
ough training  in  all  the  practical  parts  of  forestry,  which  can  always 
be  had  on  some  first-rate  estate  where  woods  are  acknowledged  to  be 
well  kept  and  attended  to,  a  knowledge  of  the  sciences  which  have 
been  described  is  absolutely  necessary  to  make  a  man  capable  of 
thinking  for  himself,  and  to  carry  on  improvements  in  arboriculture. 

279.  In  recommending  the  study  of  these  sciences  to  foresters,  we 
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do  not  mean  to  say  that  they  should  be  perfect  professors  of  them  all, 
but  that  they  should  be  well  acquainted  with  them,  and  to  such  an 
extent  that  they  may  be  able  to  apply  them  to  their  business,  in  de- 
scribing, suggesting,  and  carrying  out  certain  modes  of  operations  in 
order  to  gain  certain  ends.  This  they  can  always  be  able  to  accom- 
plish from  good  books  on  the  ditferent  subjects,  as  of  such  there  are 
plenty  nowadays,  whereby  an  intelligent  man  may  teach  himself. 

280.  It  may  be  considered  by  some  that,  with  such  an  amount  of 
education  as  is  here  inferred,  a  man  might  do  better  than  be  a  forester. 
This  may  indeed  at  first  sight  seem  correct,  but  it  is  not  so  in  reality, 
as  we  do  not  know  of  any  one  possessed  of  such  knowledge — theoretical 
and  practical — who  is  not  in  a  first-rate  situation  as  a  forester,  and 
who  is  not  well  paid  for  his  talents.  We  believe  we  do  not  over- 
shoot the  mark  when  we  say,  that  any  one  having  such  an  amount 
of  knowledge  will  at  once  get  into  a  first-rate  situation  as  a  forester, 
and  at  a  salary  equal  to  the  income  of  most  clergymen  and  country 
doctors  of  medicine ;  and  besides,  we  think  that  we  do  not  state  too 
much  in  saying,  that  the  very  reason  why  there  are  so  many  foresters 
in  situations  at  extremely  low  salaries  is,  that  such  are  unlearned  and 
unfit  for  better.  Let  as  many  as  choose  try  the  experiment  of  edu- 
cating themselves  as  we  have  described,  and  we  will  warrant  them 
getting  into  situations  that  will  suit  them.  For  we  are  well  aware 
there  is  no  proprietor  of  extensive  woods  who  will  not  give  a  good 
salary  to  a  good  man,  well  knowing  that  the  result  is  an  improved 
state  of  things  on  his  woodlands,  in  every  respect. 

281.  We  have  sent  out  many  foresters  to  situations  within  the 
last  thirty  years,  at  salaries  varying  from  £70  to  £300  per  annum ; 
and  we  here  state  that  we  have  had  great  difficulty  in  getting  men 
with  practical  ability  combined  with  the  necessary  educational  accom- 
plishments. Proprietors  are  now  too  well  aware  of  the  value  of  a 
really  good  and  intelligent  forester  not  to  employ  him,  although  at  a 
high  salary. 


SECTION  XI. — SCHOOLS  FOR  THB  THEORETICAL  AND  PRACTICAL 

EDUCATION    OF   FORESTERS. 

282.  It  is  humiliating  to  Great  Britain  that  there  is  not  in  the 
country  a  school  where  young  men  can  learn  efficiently  all  the  differ- 
ent branches  of  study  in  connection  with  forestry,  theoretical  and 
practical.  This  want  has  very  frequently  been  brought  prominently 
before  us  within  the  last  twenty  years,  by  young  men  who  wish  to 
improve  themselves,  and  to  excel  in  this  department  of  rural  economy, 
asking  our  advice  as  to  where  and  how  they  could  best  learn  it ;  and 
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the  only  advice  we  have  been  able  to  give  was  to  put  themselves 
under  some  practical  forester  of  well-known  abilities  and  large  expe- 
rience, where  the  woods  under  his  charge  were  well  managed  and 
successfully  grown.  And  we  may  here  mention  that  within  the  last 
two  years  landed  proprietors  in  India  and  the  Colonies  have  applied 
to  us,  inquiring  as  to  where  their  sons  could  be  taught  forestry, 
theoretical  and  practical,  in  order  to  fit  them  properly  for  the  im- 
provement of  their  estates  in  respect  to  forming  plantations  on  them  ; 
and,  from  the  non-existence  of  a  school  of  forestry  in  Britain,  we  have, 
in  all  cases,  had  to  recommend  the  parties  to  send  their  sons  to  Ger- 
man schools  of  forestry. 

283.  In  advising  young  men,  we  have  pointed  out  to  them  the 
great  want  there  is  in  this  country  of  schools  for  the  education  of 
those  who  wish  to  learn  forestry  in  all  its  branches,  theoretical  and 
practical,  while  at  the  same  time  we  have  pointed  out  to  them  that 
in  France  there  are  good  schools  for  the  training  of  foresters,  and 
also  in  Germany ;  but  of  course  they  were  not  inclined  to  go  to  the 
Continent  to  learn  what  they  very  properly  thought  they  ought  to  be 
able  to  learn  at  home :  and  this  leads  us  to  repeat,  what  we  have 
already  stated, — ^it  is  veiy  humbling  to  Britain  that  there  is  not  in 
the  country  even  one  school  where  young  men  can  learn  efficiently 
all  the  branches  of  study  in  connection  with  forestry. 

284.  Then  the  question  is,  How  is  this  want  to  be  supplied,  and 
proper  schools  for  the  theoretical  and  practical  education  of  foresters 
established  ?  Our  answer  to  the  question  may  be  stated  generally  as 
follows :  Let  an  arboricultural  association  be  formed  of  some  of 
the  leading  landed  proprietors  in  the  country,  with  a  few  men  of 
science  among  them,  having  for  their  object  the  cultivation  of  trees 
on  the  most  approved  and  improved  principles  of  the  age,  and  the 
training  up  of  young  men  as  foresters,  according  to  these  principles^ 
in  order  to  fill  the  places  of  the  existing  foresters  of  the  old  school, 
and  thus,  as  early  as  possible,  bring  about  an  improved  state  of 
arboriculture  for  the  general  welfare  of  the  country. 

285.  Then,  supposing  that  such  an  association  were  formed,  where 
and  how  is  the  field  of  their  operations  to  be  had  ?  Of  course  they 
could  not  possibly  undertake  anything  in  a  definite  and  practical  way 
in  respect  to  forestry  without  this.  Such  a  field  may  easily  bo  bad, 
as  there  are  many  landed  proprietors  in  this  country  who  have  more 
estates  than  one,  and  who  would  be  willing,  we  have  no  doubt,  to 
give  over  the  woodlands  on  one  of  them  for  the  purpose  of  forming 
an  arboricultural  school  on  it — of  course,  under  safe  and  proper  con- 
ditions to  both  parties. 

286.  If  a  field  of  this  kind  could  not  be  had  from  a  private  landed 
proprietor,  such  a  one  could  doubtless  be  obtained  from  the  State,  in 
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one  or  other  of  the  Govenunent  forests.  And  surelj  it  comes  to  be 
a  matter  of  wise  policy  for  the  Government  to  give  all  liberal  encour- 
agement to  such  an  association,  and  to  lend  its  powerful  influence  to 
promote  its  views,  when  it  shall  be  formed,  not  only  by  mere  encour- 
agement in  words,  but  also  by  giving  it  an  annual  grant  to  support 
its  efficiency. 

287.  The  next  point  to  consider  is,  how  such  an  association  should 
be  conducted  in  order  to  render  it,  as  far  as  possible,  really  efficient 
for  the  promotion  of  the  interests  of  arboriculture.  In  the  first  place, 
a  resident  president  would  have  to  be  appointed,  as  also  a  secretary,  a 
treasurer,  and  auditor.  Next,  the  working  resident  staff  might  be, — 
a  forest  manager,  who  would  be  accountable  to  the  president  for  the 
proper  working  of  the  objects  of  the  association.  The  president  would 
be  assisted  by  a  professor  of  botany  and  vegetable  physiology,  and 
one  of  geology  and  chemistry,  the  latter  combining  physical  geography 
and  climatic  science ;  while  the  forest  manager  would  have  also  the 
assistance  of  a  first-class  practical  forester,  whose  duties  would  be  to 
carry  out  all  the  practical  operations,  under  the  directions  of  the  man- 
ager, in  dealing  with  the  woods,  and  at  the  same  time  instruct  and 
guide  the  pupils  while  at  their  various  works  in  the  woods.  In 
short,  the  resident  president  would  have  the  entire  control  of  the 
theoretical  education  of  the  pupils,  assisted  in  this  by  his  professors ; 
while  the  forest  manager  would  have  the  full  control  of  the  forest 
operations. 

288.  To  accommodate  a  staff  of  this  kind,  together  with,  say,  one 
hundred  pupils,  a  convenient  house  would  require  to  be  provided — 
and  as  to  whether  the  pupils  would  be  resident  in  it  or  not,  would  of 
course  depend  on  a  careful  consideration  of  all  the  circumstances  in 
connection  with  the  locality  in  which  the  field  was  situated.  At  all 
events,  one  half  of  the  pupils  would  require  to  attend  at  a  given  hour 
every  morning,  to  hear  lectures  and  other  instructions  on  the  subjects 
to  be  taught  by  the  professors,  while  the  other  half  would  go  out  to 
work  in  the  woods.  These  would  return  in  the  afternoon  to  get  their 
course  of  instructions,  while  those  who  were  studying  in  the  morning 
would  go  out  and  take  their  places  in  the  woods ;  and  in  this  way 
the  routine  of  daily  theoretical  and  practical  instructions  would  be 
carried  on.  Of  course,  a  portion  of  the  waste  land  would  be  taken 
up  for  planting  every  year,  in  order  to  have  the  young  men  trained 
to  the  proper  way  of  doing  it,  as  also  thinning  in  the  different  planta- 
tions, with  bark-stripping,  pruning  where  necessary,  draining,  &a  In 
shorty  all  these  branches  of  work  would  be  undertaken  every  year  on 
some  portion  of  the  crops ;  and  as  all  the  works  would  be  performed 
by  the  pupils  themselves,  under  the  direction  of  the  forester,  eveiy 
one  would  have  the  full  opportunity  of  gaining  practical  experience 
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as  well  as  theoretical  knowledge  on  the  various  branches  of  forestry. 
And  it  would  be  necessary  to  keep  all  the  woods  under  the  manage- 
ment of  the  association  in  the  very  best  possible  condition,  so  that 
their  character  might  become  a  model  for  all  others  to  imitate.  And 
besides,  it  would  be  desirable  for  the  manager  and  his  professors  to 
visit  from  time  to  time  the  woods  on  other  properties,  and  take  with 
them  their  pupils  to  see  them,  when  they  would  have  an  opportunity 
of  comparing  the  management  of  other  woods  with  that  of  those  oa 
their  home  district ;  and  in  this  way  the  pupils  would  get  much  use- 
ful information  and  experience,  within  the  shortest  possible  time, 
under  the  guidance  of  their  teachers,  and  thus  render  them  more  in- 
telligent and  experienced  than  they  would  be  were  their  observations 
confined  to  the  woods  on  the  home  field  alone. 

289.  In  dealing  with  the  pupils,  the  amount  of  fees  they  would 
pay  would  of  course  depend  upon  whether  they  were  lodged  in  the 
institution  or  not,  and  had  bed  and  board  provided  for  them.  We 
should  say  that  they  should  be  resident  in  the  institution,  and  all 
receive  like  treatment  as  to  education,  board,  and  lodging.  If  they 
were  not  resident  lodgers,  irregularity  would  be  certain  to  ensue,  and 
want  of  proper  rule.  Then,  if  lodged,  £40  a-year  might  be  a  fair 
charge  for  each  pupil.  In  accounting  with  the  pupils,  they  ought  to 
have  put  to  their  credit,  and  deducted  from  their  fees,  at  the  end  of 
each  term  when  settlement  is  made,  the  value  of  the  work  they  per- 
form in  the  woods,  at  a  fixed  rate  per  hour  or  per  day,  as  may  be 
arranged.  This  would  make  them  more  industrious  than  they  would 
otherwise  be,  and  make  them  take  greater  interest  in  the  works  they 
were  engaged  in.  This  value  of  work  would  of  course  be  refunded 
to  the  association  by  their  account  against  the  proprietor  of  the 
woods  for  the  works  performed  in  them  by  their  pupils. 

290.  In  order  that  the  pupils  might  be  properly  instructed  in  all 
the  branches  bearing  on  arboriculture,  and  to  secure  the  professors 
and  all  concerned  doing  their  duties,  an  examination  of  the  progress 
made  by  the  pupils  should  be  made  by  the  president  and  directors  at 
the  end  of  every  six  months,  and  awards  put  to  the  credit  of  the  most 
proficient  and  deserving. 

291.  It  is  understood  that  all  the  pupils,  previous  to  entering  this 
institution,  should  be  eighteen  years  of  age  and  upwards,  and  have 
received  a  fair  English  education ;  so  that  when  they  enter  it  they 
may  have  to  attend  only  to  the  branches  bearing  directly  on  the  art 
of  arboriculture,  theoretical  and  practical.  Then  three  years'  resi- 
dence in  such  an  institution  should  be  enough  to  enable  any  in- 
telligent young  man  to  become  thoroughly  acquainted  with  all  the 
branches  necessary  to  make  him  a  proficient  in  forestry.  Some,  how- 
ever, might  require  a  longer  time,  all  depending  on  the  natural  abil- 
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ities  of  the  person.  At  all  events,  if  a  young  man  cannot  learn 
sufficiently  in  four  years,  he  ought  not  to  follow  the  profession  at  all. 
292.  As  the  young  men  became  proficient  in  all  the  branches, 
theoretical  and  practical,  of  forestry,  and  leave  the  institution,  they 
should  have  each  his  certificate  or  diploma,  stating  his  general 
acquirements  and  abilities,  and  whether  he  is  firsts  second,  or  third 
class  in  his  profession.  These  certificates  should  of  course  be  given 
by  the  president  and  directors,  and  signed  also  by  the  professors  ;  and 
they  should  form  a  guarantee  to  landed  proprietors  who  might  be  in 
want  of  foresters  that  the  holders  are  men  of  undoubted  professional 
abilities,  and  worthy  of  being  trusted  with  the  management  of  their 
woods.  What  a  contrast  of  character  would  this  not  make,  as  com- 
pared with  the  way  matters  stand  in  relation  to  foresters  at  the 
present  time }  The  sooner  such  an  association  is  formed,  the  better 
for  all  professing  or  having  an  interest  in  arboriculture.  Till  then, 
young  men  will  have,  as  hitherto,  to  grope  their  way  to  arboriculture 
in  comparative  darkness ;  but  once  such  an  institution  is  established, 
it  will  be  the  beginning  of  light  on  the  subject,  which  could  not  fail 
to  increase  to  noonday  in  time. 


SBGTION  XIL — A  SHORT  OUTLINE  OP  THE  VITAL  ACTIONS  OF  TREES,  AND  OP 
SOME  OF  THE  PHYSIOLOGICAL  PRINCIPLES  DEDUCIBLE  THEREFROM  IN 
RESPECT  TO   FORESTRY. 

293.  A  tree  is  an  organised,  living  body,  having  its  structure  made 
up  of  cells,  tubes,  and  membranes,  and  its  vitality  and  growth  main- 
tained by  absorption  through  its  outer  surface. 

294.  The  body  of  a  tree  is  formed  out  of  a  few  earthy  sub- 
stances, together  with  water  and  air,  and  is  fixed  to  the  earth  by  its 
roots,  and  reared  into  the  air  in  the  form  of  a  stem,  bearing  leaves, 
jBowers,  and  fruit,  but  has  no  power  of  changing  its  original  site. 

295.  A  young  tree  is  derived  from  seed  produced  by  its  parent 
tree. 

296.  The  seed  of  a  tree,  when  acted  upon  by  certain  stimulating 
agencies,  begins  to  exhibit  life ;  these  agencies  are  water,  heat,  light, 
air,  and  food. 

297.  The  seed  of  a  tree,  if  placed  in  earth  at  a  temperature  not 
exceeding  32"^  Fahrenheit,  will  remain  inactive  till  it  decay ;  but  if  it 
is  placed  in  earth  mo^tened  with  water,  some  degrees  above  32^  it 
gradually  absorbs  part  of  the  moisture  that  surrounds  it,  and  swells. 
Its  tissue  thus  becomes  softened,  and  stretches ;  the  water  is  decom- 
posed, and  a  part  of  its  oxygen,  combining  with  the  carbon  of  the 
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seed,  forms  carbonic  acid,  which  is  thrown  ofif.  Food  for  the  young 
plant  is  prepared  by  the  starch  being  converted  into  sugar,  and  so 
the  vital  action  of  the  embryo  begins. 

298.  The  embryo  lengthens  downwards  into  the  earth  by  the 
radicle  or  young  root,  and  upwards  into  the  air  by  the  cotyledons, 
the  latter  acquiring  a  green  colour  by  the  decomposition  of  the  car- 
bonic acid  they  absorb  from  the  earth  and  air. 

299.  A  certain  degree  of  moisture  in  the  soil  is  a  necessary  con- 
dition for  maintaining  the  vitality  and  healthy  development  of  all 
trees  at  all  stages  of  their  existence,  as  all  organised  bodies  are  made 
up  of  cells,  tubes,  and  vessels,  requiring  a  free  circulation  of  the 
various  juices  throughout  their  structure. 

300.  The  vitality  of  the  seed  being  brought  into  action  by  the 
agencies  of  water,  heat,  light,  and  air,  the  young  root  lengthens  at  its 
point,  and  absorbs  nourishment  from  the  earth ;  this  nutriment  is 
conveyed  to  the  summit  of  the  plant  by  means  of  its  cellular  sub- 
stance, and  partly  forced  into  the  seed-leaves,  now  expanding,  and 
there  it  is  exposed  to  the  action  of  light  and  air,  and  evaporated — but 
for  the  most  part  it  is  forced  upwards  upon  the  growing  point 

301.  The  current  of  sap  thus  continues  to  be  forced  upwards  from 
the  root  to  the  growing  point,  which  lengthens,  forming  a  smaU  twig ; 
and  at  the  same  time  the  first  portion  of  woody  matter  is  formed 
from  the  descending  sap  in  the  centre  of  the  radicle.  The  growing 
point,  as  it  receives  the  sap,  aerates  it  and  sends  it  downwards,  forc- 
ing the  root  to  form  ramifications,  while  at  the  same  time  the 
gradual  formation  of  woody  matter  takes  place  within  the  vessels 
of  the  young  plant  by  the  deposit  of  a  peculiar  secretion. 

302.  Before  the  growing  point  begins  to  lengthen,  it  acquires  the 
rudimentary  state  of  a  leaf:  this  continues  to  develop  as  the  growing 
point  lengthens,  until,  when  the  first  space  between  two  leaves  on 
the  little  twig  ceases  to  lengthen,  the  first  leaf  has  really  attained  its 
complete  formation. 

303.  When  the  first  leaf  is  fully  developed,  it  carries  on  in  a 
much  more  perfect  manner  the  functions  previously  performed  by 
the  seed-leaves :  it  aerates  the  sap  that  it  receives,  and  returns  the 
superfluous  portion  of  it  downwards  through  the  bark  to  the  root, 
thus  forming  the  first  stratum  of  woody  matter,  a  part  of  which  is 
incorporated  with  the  bark,  the  remainder  forming  wood. 

304.  While  the  growing  point  is  ascending,  its  leaf  forming  and 
acting,  and  the  woody  matter  created  by  it  descending,  the  cellular 
tissue  of  the  stem  is  forming  and  expanding  horizontally  to  make 
room  for  the  matter  forced  into  it ;  so  that  development  is  going  on 
simultaneously,  both  in  a  horizontal  and  perpendicular  direction. 

305.  Simultaneously  with  the  appearance  of  woody  matter,  the 
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emission  of  young  roots,  and  their  increase  by  addition  to  the  cellular 
substance  of  their  points,  take  place.  They  thus  are  made  to  bear 
something  like  a  definite  proportion  to  the  leaves  they  are  to 
support,  and  with  which  they  must  of  necessity  be  in  direct 
communication. 

306.  After  the  first  leaf  is  produced  by  the  growing  point,  others 
successively  appear  around  it,  all  formed  alike,  connected  with  the 
stem  in  the  same  manner  as  the  first,  and  performing  in  all  respects 
the  same  functions  as  have  been  described  in  respect  to  it  At  last 
the  growing  point  or  axis  ceases  to  lengthen  for  the  season ;  the  old 
leaves  gradually  fall  off;  the  new  leaves,  instead  of  expanding  after 
their  formation,  retain  their  rudimentary  state,  harden,  and  fold  over 
one  another,  so  as  to  be  a  protection  to  the  delicate  point  of  growth — 
or,  in  other  words,  become  the  scales  of  a  bud.  We  have  now  a 
shoot  with  a  woody  axis,  and  a  distinct  pith  and  bark,  and  of  a  more 
or  less  conical  figure. 

307.  With  the  spring  of  the  second  year,  and  the  return  of  warm 
weather,  vegetation  recommences.  The  uppermost,  and  perhaps  some 
other  buds,  which  were  formed  the  previous  year,  gradually  unfold, 
and  draw  up  saj)  from  the  stock  remaining  in  store  about  them ;  the 
place  of  the  sap  so  removed  is  instantly  supplied  by  that  which  is 
next  it ;  an  impulse  is  thus  given  to  the  fluids  from  the  summit  to 
the  roots ;  fresh  extension  and  fresh  fibrils  are  given  to  the  roots ; 
new  sap  is  absorbed  from  the  earth,  and  sent  upwards  through  the 
wood  of  last  year ;  and  the  phenomenon  called  the  flow  of  the  sap 
is  fully  completed,  to  continue  with  greater  or  less  velocity  till  the 
return  of  winter.  The  growing  point  lengthens  upwards,  forming 
leaves  and  buds  in  the  same  way  as  the  parent  shoot ;  a  horizontal 
increase  of  the  whole  of  the  cellular  system  of  the  stem  takes  place, 
and  each  bud  sends  down  organisable  matter  within  the  bark  and 
above  the  wood  of  the  shoot  from  which  it  sprung ;  thus  forming,  on 
the  one  hand,  a  new  layer  of  wood,  and  on  the  other  a  fresh  deposit 
of  liber. 

308.  The  sap  which  is  drawn  from  the  earth  into  circulation  by 
the  unfolding  leaves  is  exposed,  as  in  the  previous  year,  to  the  effect 
of  air  and  Ught ;  is  then  returned  through  the  leaf-stalk  to  the  stem, 
and  sent  downwards  through  the  bark,  to  be  from  it  either  conveyed 
to  the  root,  or  distributed  horizontally  by  the  medullary  rays  to  the 
centre  of  the  stem.  At  the  end  of  the  year  the  same  phenomena 
occur  as  took  place  the  season  before :  wood  is  gradually  deposited 
by  slower  degrees,  whence  the  last  portion  is  denser  than  the  first, 
and  gives  rise  to  the  appearance  called  the  annual  zones ;  the  new 
shoot  or  shoots  are  prepared  for  winter,  and  are  again  elongated 
cones,  and  the  original  stem  has  acquired  an  increase  in  diameter 
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proportionate  to  the  quantity  of  new  shoots  which  it  produced, — new 
shoots  being  to  it  now  what  young  leaves  were  to  it  before. 

309.  The  third  year  all  that  took  place  the  year  before  is  repeated, 
but  on  a  more  extensive  scale.  More  roots  appear,  sap  is  again 
absorbed  by  the  unfolding  leaves,  and  its  loss  is  made  good  by  new 
fluids  introduced  by  the  roots  and  sent  through  the  wood  of  the  year 
before ;  new  wood  and  bark  are  formed  from  matter  sent  downwards 
by  the  buds ;  cambium  is  exuded ;  the  horizontal  development  of 
cellular  tissue  is  repeated.  Wood  towards  the  end  of  the  year  is 
formed  more  slowly,  and  has  a  more  compact  character ;  and  another 
ring  appears,  indicative  of  this  year's  increase. 

310.  In  precisely  the  same  manner  as  in  the  second  and  third 
years  of  its  existence  will  the  tree  continue  to  vegetate  till  the  period 
of  its  decay,  each  successive  year  being  a  repetition  of  the  phenomena 
of  that  which  preceded  it. 

311.  The  bark  acts  as  a  protection  to  the  young  and  tender  wood, 
guarding  it  from  cold  and  external  accidents.  It  is  also  the  medium 
in  which  the  proper  juices  of  the  plant,  in  their  descent  from  the 
leaves,  are  finally  elaborated  and  brought  to  the  state  which  is 
peculiar  to  the  species.  Hence  the  character  of  timber  is  almost 
wholly  dependent  upon  the  influence  of  the  bark.  As  the  bark, 
when  young,  is  green  like  the  leaves,  and  as  the  latter  are  manifestly 
a  mere  lengthening  out  of  the  former,  it  is  highly  probable  that  the 
bark  exercises  an  influence  upon  the  fluids  deposited  in  it  wholly 
analogous  to  that  exercised  by  the  leaves.  Hence  it  has  been 
named,  with  much  truth,  the  universal  leaf  of  a  vegetable.  In  fact, 
in  many  succulent  plants  there  is  no  other  part  capable  of  perform- 
ing the  functions  of  leaves. 

312.  Leaves  are  at  once  organs  of  respiration,  digestion,  and  nutri- 
tion. They  elaborate  the  crude  sap  impelled  into  them  from  the 
stem,  decomposing  its  water,  adding  to  its  carbon,  and  exposing  the 
whole  to  the  action  of  the  air ;  and  while  they  supply  the  necessary 
food  to  the  young  tissue  that  passes  downwards  from  them  and  from 
the  buds  in  the  form  of  new  matter  for  the  formation  of  wood  and 
bark,  they  also  furnish  nutriment  to  all  the  parts  immediately  above 
and  beneath  them.  In  proof  of  this,  if  a  branch  is  deprived  of 
leaves  for  a  whole  summer,  it  will  either  die  or  not  increase  in  size 
perceptibly. 

313.  After  the  leaves  have  performed  their  functions  they  fall 
off.  This  happens  at  extremely  unequal  periods  in  different  species. 
In  some  they  all  wither  and  fall  off  by  the  end  of  a  single  season ; 
in  others,  as  in  the  beech,  they  wither  in  the  autumn,  but  do  not  fall 
off  till  the  succeeding  spring ;  and  in  a  third  class  they  neither 
wither  nor  fall  off  the  first  season,  but  retain  their  verdure  during 
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the  ^winter,  and  till  long  after  the  commencement  of  another  year's 
growth :  these  are  called  eveigreens. 

314.  The  foregoing  outline  of  some  of  the  simpler  facts  in  vege- 
table physiology  in  respect  to  the  vital  actions  of  trees,  is  taken 
chiefly  from  the  works  of  that  well-known  author  on  the  subject, 
Idndley.  The  facts  stated  should  be  firmly  rooted  in  the  mind  of 
every  forester,  and  acted  upon  by  him  in  all  the  operations  he  per- 
forms, as  there  can  be  no  doubt  that  a  man's  success  in  arboriculture 
depends  upon  his  having  a  correct  understanding  of  the  nature  of 
the  vital  actions  described,  and  his  being  able  to  apply  his  knowledge 
of  them  to  his  daily  operations,  whether  these  may  be  the  rearing  of 
yotmg  trees  in  the  seed-beds,  planting  them  out  in  the  woods,  or 
thinning  them  preparatory  to  their  becoming  a  crop  of  valuable 
timber.  We  do  not  here  mean  to  infer  that  there  are  not  good 
foresters  at  the  present  day  who  are  almost  entirely  unacquainted 
with  the  science  of  vegetable  physiology ;  still  it  must  be  evident  to 
every  one  who  has  at  all  given  careful  attention  to  the  subject,  that 
unless  the  external  influences  by  which  plants  are  afPected  are 
clearly  understood  by  a  man,  he  cannot  possibly  have  the  power  of 
conducting  his  operations  at  all  times  on  sound  principles,  but  must 
leave  much  to  accidental  circumstances. 

315.  We  shall  here  endeavour  to  point  out  a  few  of  the  principles 
deducible  from  the  physiological  facts  stated,  as  they  are  applicable  to 
the  everyday  operations  of  the  forester. 

316.  At  the  very  commencement  of  their  existence,  and  while  in 
the  seed-bed,  young  trees  require  to  be  attended  to  in  respect  to  the 
agencies  of  water,  heat,  light,  air,  and  food ;  and  therefore  the  success 
of  the  forester,  in  his  rearing  of  them,  depends  on  the  degree  of 
intelligence  with  which  he  applies  these  agencies.  In  the  first  place, 
he  drains  the  land  thoroughly  by  underground  ducts,  in  order  to 
remove  all  stagnant  water  from  its  subsoil,  and  so  increase  its  tem- 
perature; well  knowing  that  underground  climate  is  not  less  im- 
portant to  the  healthy  development  of  trees  than  that  which  is  expe- 
rienced above  ground,  and  that  it  is  only  by  perfect  and  skilful 
drainage  that  underground  climate  can  be  improved. 

317.  In  the  next  place,  he  digs  the  land  deeply  on  which  to  sow 
his  seed-beds,  separating  its  parts  minutely,  and  making  it  as 
porous  as  possible,  at  the  same  time  adding  to  it  well-prepared 
manure ;  and  all  this  he  does  from  the  knowledge  that  unless  the 
land  is  cultivated  deeply,  he  could  not  secure  well-rooted  plants — 
and  that  on  securing  them  of  this  character,  proportionally  strong 
and  healthy  stems  must  follow  as  a  natural  result. 

318.  By  these  operations,  then,  the  forester  secures  an  increase  of 
heat  and  food  for  the  yoimg  plants  he  rears  from  seed  on  any  piece 
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of  ground ;  and  after  he  has  sown  them  he  is  careful  to  keep  them 
perfectly  clear  from  weeds,  well  knowing  that  the  latter  would  rob 
the  ground  of  the  food  he  had  put  in  it,  and  that  they  would  also 
prevent  the  development  of  the  plants  he  had  sown,  by  their  shading 
and  keeping  them  from  receiving  the  full  advantages  of  light  and 
air,  were  he  to  allow  them  to  grow  with  them. 

319.  The  advantages  of  light,  heat,  and  food,  although  very 
decided  and  marked  in  the  character  of  a  crop  of  young  trees 
properly  dealt  with  while  in  the  seed-bed,  as  compared  with  that  of 
one  reared  under  opposite  circumstances,  are,  however,  still  more  so 
in  the  case  of  the  same  kind  of  plants  when  they  are  planted  out 
into  weU-prepared  ground  in  the  nursery,  and  compared  with  others 
of  the  same  sort  taken  from  the  same  bed,  and  of  the  same  age,  but 
planted  on  land  not  previously  prepared  for  them.  For  example : 
We  have  planted  out  two-years'  seedling  larch  on  a  piece  of  waste 
ground,  which  some  few  years  previous  had  been  under  the  plough, 
and  at  the  end  of  the  year  they  had  not  made  shoots  over  five 
inches  for  the  season ;  and  over  all  they  did  not  average  more  than 
fifteen  inches  in  height.  Now  compare  these  with  the  following 
result.  At  the  same  time  the  larch  referred  to  were  planted,  we  had 
a  portion  taken  from  the  same  bed  in  which  they  grew,  all  of  the 
same  character  in  every  respect,  and  planted  them  in  well-prepared 
ground  in  our  nursery ;  and  the  result  was  that  at  the  end  of  the 
year  they  averaged  upwards  of  thirty  inches  in  height,  all  strong 
and  robust  plants  in  proportion  to  their  height.  Now,  we  would  ask, 
what  is  the  cause  of  this  very  great  difference  in  the  characters  of 
these  two  portions  of  larch,  seeing  they  were  all  taken  from  the 
same  seed-bed,  and  of  the  same  health  and  strength  of  constitution 
when  planted  out  ?  It  is  this :  The  plants  which  were  planted  out 
on  the  old  arable  field  had  their  roots  excluded  from  the  influence 
of  the  sun's  rays  by  the  thick  turf  and  herbage  growing  on  the 
surface,  and  consequently  they  were  late  in  the  season  of  commenc- 
ing to  grow ;  and  even  when  their  growth  did  set  in  it  was  but  a 
weak  eflFort,  as  the  natural  herbage  became  stronger  and  stronger  as 
the  season  advanced,  and  almost  entirely  excluded  warmth  from 
their  roots,  which,  in  consequence,  remained  in  a  state  of  compara- 
tive inaction.  On  the  other  hand,  the  plants  referred  to  as  having 
been  planted  out  on  well-prepared  ground  in  the  nursery,  had  their 
roots  placed  under  the  most  favourable  circumstances  in  respect  to 
the  influence  of  heat.  The  season  was  a  dry  and  a  warm  one,  and 
as  the  ground  is  of  a  moderately  rich  character,  light  in  texture,  and 
porous,  the  sun's  heat  penetrated  deep  into  it,  and  caused  the  plants 
to  grow  rapidly  even  in  the  early  part  of  the  summer,  before  those 
in  the  field  had  shown  any  tendency  to  push  into  growth.     These 
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being  the  facts  of  the  case,  it  is  obvious  that  one  of  the  first  of  a 
forester's  cares  should  be  to  secure,  as  far  as  possible,' the  means 
of  insuring  a  warm  temperature  to  the  soil  in  which  he  grows  his 
trees;  and  this  is  to  be  obtained  only  by  skilful  drainage,  and 
making  the  soil  as  deep  and  porous  as  he  may  have  it  in  his  power 
to  accomplish. 

320.  From  a  consideration  of  the  vital  actions  of  trees  it  is  clear 
that  in  transplanting  them  from  the  nursery  to  the  open  ground 
where  they  are  to  grow  to  timber,  the  younger  they  are  at  the  time 
of  removal  the  better  will  be  their  after-success ;  for  the  reason  that 
a  one-year's  seedling  plant  can  be  removed  with  nearly  all  its  roots 
entire  and  uninjured,  while  a  plant  of  two  years'  standing  in  the 
nursery  must  be  deprived  of  a  considerable  proportion  of  the  most 
valuable  of  its  roots  in  the  act  of  removing  it, — and  more  and  more 
so  at  three  years,  or  at  four,  and  so  on  in  proportion  to  the  number 
of  years  it  may  have  stood  before  transplanting  takes  place.  This  is 
a  physiological  fact  too  seldom  acted  upon  by  foresters,  and  in  conse- 
quence we  see  in  many  parts  of  the  country  plantations  of  an  unpromis- 
ing character,  where  a  healthier  crop  might  have  been,  had  the  trees 
composing  it  been  of  a  much  younger  age  when  they  were  planted. 

321.  As  a  rule,  the  younger  a  tree  is  the  less  check  does  its 
constitution  receive  by  removal ;  while  the  older  it  is  when  removed, 
the  greater  is  the  damage  its  constitution  receives,  and  the  less 
chance  there  is  of  its  recovering  this  and  succeeding  well  afterwards. 

322.  The  functions  of  respiration,  perspiration,  and  assimilation, 
which  are  the  particular  oflSces  of  leaves,  are  absolutely  necessary  to 
the  health  of  a  tree,  its  healthiness  being  in  proportion  to  the  degree 
in  which  these  functions  are  properly  performed.  Consequently, 
whatever  tends  to  impede  the  free  action  of  leaves  tends  also  to 
diminish  the  healthiness  of  a  tree.  Sunlight  is  the  principal  agent 
for  perfonning  the  vital  functions  of  vegetation.  Sunlight,  when  it 
strikes  upon  the  leaf  of  a  plant,  either  directly  or  indirectly,  causes 
a  decomposition  of  carbonic  acid,  an  extrication  of  oxygen,  and 
insensible  perspiration:  and  this  explains  why  there  is  generally 
more  wood  on  the  south  side  of  a  tree  than  on  the  north ;  and  why 
depriving  trees  of  their  branches,  and  consequently  of  their  leaves, 
is  invariably  attended  by  a  diminution  of  the  quantity  of  timber. 

323.  Then  from  these  facts  the  forester  must  see  how  important 
a  matter  it  is,  in  the  training  up  of  plantations,  at  all  stages  of  their 
growth  to  thin  them  in  such  a  way  as  to  admit  the  full  sunlight  to 
every  tree.  Where  this  is  not  attended  to  the  trees  become  weak 
and  unhealthy,  and  ere  long  arrive  at  a  premature  old  age. 

324.  Important  as  are  the  leaves  of  trees  in  their  respiration, 
digestion,  and  nutrition,  yet  the  fact  is  not  unfrequently  ignored  by 
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the  practice  of  some  who  have  to  deal  with  the  rearing  of  woods. 
For  example,  only  recently  we  had  occasion  to  inspect  the  woods  on 
a  property  where  we  found  many  trees,  both  hard-woods  and  conifers, 
had  been  lately  pruned  by  sawing  off  large  branches  close  to  their 
stems,— some  of  the  wounds  being  five  and  six  inches  across.  Here 
the  branches,  with  their  leaves  which  had  elaborated  the  crude  sap 
as  it  was  impelled  into  them,  were  barbarously  removed,  leaving  all 
the  vessels  that  connected  them  with  the  stems  full  of  the  crude  sap 
and  without  the  means  of  digesting  it ;  thus  inducing  rapid  decay  in 
the  fibre,  which  must  ere  long  become  rotten  in  consequence.  Prun- 
ing, then,  ought  never  to  be  practised  without  a  thorough  knowledge 
being  possessed  by  the  operator  of  all  the  laws  which  regulate  the 
healthy  action  of  the  organs  of  vegetation.  If  well  and  intelligently 
gone  about,  pruning  may  be  advantageously  applied ;  but  if  unskil- 
fully practised,  as  in  the  case  here  noted,  it  is  highly  injurious,  and 
even  destructive  to  the  health  and  value  of  the  subjects  operated  on. 
325.  We  have  given  these  few  examples  to  show  how  necessary 
it  is  that  foresters  should  become  thoroughly  acquainted  with  the 
laws  that  govern  the  healthy  development  of  trees  before  they  have 
the  management  of  rearing  them.  We  could  give  many  more  in 
illustration  of  the  subject,  but  we  think  that  what  we  have  already 
stated  is  enough  to  impress  upon  the  minds  of  young  foresters  the 
necessity  there  is  for  their  studying  to  master  all  the  branches  of 
education  referred  to  in  the  third  section  of  this  chapter,  before  they 
attempt  to  undertake  the  management  of  woods  on  their  own  account. 
For  their  rise  or  fall  in  the  profession  must  depend  on  the  amount 
of  knowledge,  theoretical  and  practical,  they  are  able  to  apply  and 
bring  to  bear  on  it ;  as,  undoubtedly,  those  who  do  not  attend  to 
master  the  amount  of  education  recommended  must  fall  back  into 
the  ranks  of  tiie  old  school,  and  give  place  to  those  who  have  by 
their  perseverance  and  industry  attained  to  the  desired  knowledge 
on  the  subject,  and  are  able  to  discriminate  between  the  right  way 
and  the  wrong  in  applying  themselves  to  the  different  branches  of 
their  profession. 


SECTION  XIII.  —  THE  RULES  LAID  DOWN  FOB  GUIDANCE  IN  THE  PaACTIGB  OP 
FORESTRY  IN  ANY  ONE  COUNTRY  MAY  NOT,  IN  ALL  RESPECTS,  BE  FOUND 
EQUALLY  APPLICABLE  TO  THE  PRACTICE  OP  FORESTRY  IN  ANOTHER 
COUNTRY. 

326.  Forestry,  like  agriculture,  must  be  adapted  to  the  peculiar 
condition  of  the  country  in  which  it  is  put  into  practice.  A  forester 
trained  to  his  profession  in  Germany,  where  the  climate  is  temperate. 
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and  the  crops  reared  all  of  classes  of  trees  he  had  been  accustomed  to 
look  upon  as  things  well  known  and  understood,  would  be  very  much 
puzzled  were  he  at  once  put  in  charge  of  woodlands  in  the  Southern 
States  of  North  America.  Here  he  would  find  kinds  of  trees  different 
in  most  respects  from  those  he  had  been  accustomed  to  grow  in  his 
native  land ;  and  when  he  began  to  operate  on  the  subjects,  whether 
in  regard  to  planting,  thinning,  or  clearing,  he  would  see  that  his 
former  education  in  forestry  could  not,  in  all  respects,  be  brought  to 
bear  successfully  on  the  works  he  had  taken  in  hand,  and  that  he 
had  still  much  to  learn  in  order  to  adapt  his  former  forest  experience 
to  suit  the  circumstances  of  the  case. 

327.  The  same  thing  may  be  said  in  respect  to  foresters  trained  in 
Britain,  when  they  go  to  India,  Africa,  or  Australia  In  all  these 
countries  there  is  much  that  is  peculiar  to  their  respective  climates, 
and  which  the  European  forester  has  to  master  ere  he  can  properly 
deal  with  the  necessary  improvements  in  their  woodlsmds  respectively. 
From  this  it  is  evident  that  all  foresters  should  be  well  educated  in 
the  respective  branches  of  science  that  have  a  bearing  on  their  pro« 
fession ;  as,  if  not,  they  are  certain  to  arrive  at  imsound  conclusions 
when  brought  face  to  face  with  states  of  forest  matters  they  had  not 
previously  been  acquainted  with,  and  which  they  have  now  to  imdo, 
and  to  bring  into  a  new  and  more  advantageous  and  improved  con- 
dition. 
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CHAPTER  III. 

SECTION  I. — WHAT  PORTIONS  OP  A  COUNTRY  SHOULD  BE  PUT  UNDER 
TREES,  AND  WHAT  PORTIONS  SHOULD  NOT. 

328.  There  are  few  districts  of  a  country  of  any  considerable  ex- 
tent that  would  not  be  much  improved  in  their  productive  qualities 
by  the  presence  of  well-laid-out  plantations,  especially  on  high-lying 
parts  with  a  naturally  poor  soil.  On  flat  and  low-lying  plains,  with 
a  naturally  rich  soil,  it  is  not  necessary  to  plant  to  any  considerable 
extent,  as  on  such  districts,  from  the  climate  being  comparatively 
mild,  and  from  the  land  being  well  adapted  to  agriculture,  it  is  more 
profitable,  both  in  a  private  and  national  point  of  view,  to  rear  the 
cereal  and  other  crops  for  food  than  to  rear  timber.  Even  in  such 
districts,  however,  it  is  always  found  desirable  to  plant  to  a  moderate 
extent,  in  order  to  sift  the  prevailing  winds  of  the  spring  and  early 
part  of  summer,  which,  without  a  judicious  dispersion  of  trees,  in  the 
form  of  broad  and  well-defined  belts,  or  of  hedgerows,  often  do  very 
great  damage  both  to  crops  and  young  live-stock.  Only  moderate  por- 
tions of  the  low-lying  plain-lands  of  a  country  should  therefore  be  put 
under  trees,  and  the  extent  of  these  should  in  all  cases  be  regulated 
by  the  character  of  the  district. 

329.  On  undulating  and  somewhat  hilly  parts  of  a  country,  as 
well  as  on  elevated  table-lands,  a  greater  extent  of  plantations  is 
necessary  than  in  low-lying  plains,  as,  in  order  to  obtain  as  nearly  as 
possible  the  same  climate  on  both,  shelter  must  be  artificially  added 
to  the  higher  grounds,  in  proportion  to  the  natural  advantages  of  the 
lower.  We  have  often  seen  this  wonderfully  exemplified  in  hilly 
parts  of  a  country,  bordering  on  low-lying  and  fiat  ones.  On  the 
parts  of  the  former  character  we  have  seen  the  farm  crops  better 
than,  and  as  early  as,  on  the  latter ;  and  this  simply  from  the  pro- 
prietors of  the  low-lying  districts  having  neglected  a  judicious  distri- 
bution of  trees  on  their  properties,  while  those  of  the  higher-lying 
had  attended  to  this  point. 

All  undulating  and  somewhat  hilly  districts,  then,  should  be  well 
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wooded  along  the  ridges  of  the  heights,  in  whatever  direction  they  run, 
and  even  to  some  extent  down  the  slopes  on  both  sides,  as  by  such 
means  the  lower  grounds  will  be  well  protected  from  winds  from  all 
directions ;  but  planting  should  be  made  in  the  hollows  betwixt  the 
hills  to  a  moderate  extent  only,  as  heavy  masses  of  trees  are  always 
unpleasant  to  the  eye  of  taste  in  a  cultivated  part  of  the  country. 

330.  Although  we  may  not  be  able  to  grow  such  large  and  fine 
timber  on  the  hilly  parts  of  a  country  as  we  can  on  the  lower,  still  it 
must  be  settled  that  the  former  are  the  only  and  proper  districts  for 
the  cultivation  of  timber  to  a  large  extent,  especially  in  a  compara- 
tively small  country  like  Britain,  in  which  the  inhabitants  are  daily 
finding  necessity  for  a  greater  breadth  of  cultivated  land  to  supply 
the  increasing  population  with  food.  This  is  a  fact  which  no  wise 
man  will  attempt  to  gainsay ;  and  therefore  it  must  be  laid  down  as 
a  rule  that  in  any  comparatively  smedl  country  the  object  must  be, 
in  growing  timber,  to  plant  it  sparingly,  and  only  to  ameliorate  the 
climate  on  all  good  agricultural  parts,  and  to  cultivate  it  extensively 
for  all  purposes  for  which  we  require  a  supply  of  wood  only  on  the 
hilly  and  poor  lands,  on  which  farming  cannot  be  profitably  pursued 
without  its  presence. 

We  state  then,  generally,  that  on  all  such  high-lying  districts  of  a 
country  as  will  not  admit  of  profitable  farming,  trees  should  be  planted 
as  the  principal  crop,  and  that  to  such  an  extent  as  to  be  limited  only, 
on  the  one  hand,  by  the  better  portions  of  the  lower  grounds  being 
made  arable,  and  on  the  other  by  the  extreme  elevation  and  poorness 
of  the  land  not  being  suitable  even  for  the  growth  of  trees. 


SBOnON  11.  —  IN  EVEBT  COUNTBT  THB  CONSERVATION  AND  EXTENSION  OF  ITS 
F0BI8T6  AND  PLANTATIONS  SHOULD  BE  CABEFULLY  ATTENDED  TO  BY  ITS 
LE0I8LAT0BS. 

331.  The  preservation  of  the  forests  of  any  country  is  a  duty  de- 
volving on  its  legislators,  not  only  in  order  that  a  sufficient  supply 
of  timber  may  be  kept  up  perpetually  for  the  wants'  and  necessities 
of  its  people  in  their  various  pursuits  of  industry,  but  also  with  the 
view  of  ameliorating  and  improving  the  climate  for  their  healthy 
existence  and  consequent  greater  usefulness  as  subjects. 

332.  But  besides  preserving  existing  forests,  it  becomes  the  duty 
of  every  Government  also  to  plant  trees  extensively  on  all  parts  of 
the  country  not  at  present  suitable  for  agricultural  operations,  and 
also  to  see  that  the  landholders  of  the  country  do  the  same  on  their 
respective  properties,  all  to  such  an  extent  as  may  be  considered 
judicious  in  respect  to  the  proper  cultivation  of  the  land  everywhere, 
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and  to  the  welfare  of  every  class  of  tlie  people  under  its  laws.  Where 
this  has  not  been  attended  to,  and  the  woods  have  been  cleared  indifl- 
criminately,  agriculture  has  failed  to  be  profitable,  and  many  large 
portions  of  country  have  become  deserts,  and  left  to  nature.  We 
could  point  to  many  countries  where,  at  the  present  day,  this  unpro- 
fitable state  of  things  is  in  existence ;  but  we  need  not,  as  most  people 
of  intelligence  are  aware  of  the  fact. 

333.  We  have  therefore  to  advise  here  that  the  people  of  every 
civilised  country  in  the  world  should  insist  upon  their  rulers  to 
reserve  and  keep  in  good  condition  all  the  existing  forests  of  each 
respective  country,  and  to  plant  all  waste  lands  in  it  with  trees  where 
it  is  unfit  for  the  rearing  of  food ;  so  that  agriculture  may  become 
more  and  more  profitable,  and  therefore  food  more  abundant  for  the 
wants  of  the  people,  who  have  a  right  to  see  this  state  of  things 
brought  about.  This  matter  lies  with  the  people  themselves,  and  all 
should  bear  a  hand  to  have  it  put  into  operation  without  further 
delay. 


SECTION   III. — LAYING  OUT  OF  LAND   FOR  FORESTS  AND   PLANTATIONS. 

334.  A  forest,  in  the  common  acceptation  of  the  word  among 
practical  men,  means  either  a  plantation  of  very  large  extent,  or  a 
large  district  of  country  partly  under  trees  and  partly  waste.  As 
examples  in  illustration  of  the  point,  we  may  refer  to  the  public 
forests  of  Delamere  in  Cheshire,  Dean  in  Gloucestershire,  and  the 
New  Forest  in  Hampshire,  in  all  of  which  oak  has  been  planted,  and 
is  being  reared  for  the  purposes  of  the  State, — ^to  the  private  forests 
of  the  Duke  of  Atholl  in  Perthshire,  in  which  larch  is  grown  to  a 
larger  extent  than  on  any  other  property  in  the  island, — and  to 
those  of  the  Earl  of  Seafield  in  Strathspey,  in  which  the  Scots 
pine  is  grown  more  extensively  than  on  any  individual  property  in 
Britain.  All  these  forests  are  made  up  of  a  number  of  separate 
enclosures  or  plantations,  of  different  extents  and  of  different  ages  of 
crop. 

335.  There  are  comparatively  few  landed  properties  in  this  coun- 
try so  large  as  to  admit  of  planting  to  an  extent  sufficient  to  warrant 
the  appellation  of  forest  being  applied  to  their  woodlands,  as  we  do 
not  think  that  an  area  much  less  than  ten  thousand  acres  is  worthy 
of  being  called  by  this  name.  This,  however,  is  merely  a  matter  of 
opinion ;  and  as  it  is  practically  of  no  importance  whether  the  wood- 
lands upon  a  property  be  called  a  forest  in  the  aggregate,  or  by  the 
names  of  the  plantations  respectively,  we  shall  leave  the  point  to  be 
decided  by  the  choice  of  proprietors. 


FOR  FORESTS  AKD   PLANTATIONS.  73 

336.  Every  piece  of  land  enclosed  as  woodland,  whether  it  may- 
be of  large  or  small  extent,  if  its  crop  be  planted  and  not  of  natural 
growth,  is  called  a  plantation ;  where  the  crop  on  a  piece  of  wood- 
land is  of  natural  growth,  it  is  by  practical  men  called  a  wood ;  and 
therefore  we  generally  find  foresters  spe£tk  of  woods  and  plantations 
upon  a  property,  meaning  that  the  crop  of  the  former  is  natural  to 
the  land,  and  that  of  the  latter  is  artificial,  and  had  been  planted 
on  it. 

337.  It  is  admitted  by  every  person  of  refined  taste,  that  no  object 
is  so  ornamental  upon  a  landed  estate  as  an  extensive  healthy  planta- 
tion, situated  upon  a  well-chosen  spot,  and  having  a  well-defined 
tastefully  bending  outline ;  and  this  being  a  point  of  the  first  impor- 
tance in  arboriculture,  it  ought  to  be  well  considered  by  all  who 
would  wish  to  excel  in  the  profession.  We  are  aware  that  many 
think,  and  indeed  say,  that  forest-trees  will  grow  as  well  in  an  un« 
tastefully  defined  plantation  as  they  will  do  in  one  laid  out  upon  the 
first  principles  of  refined  taste,  provided  that  the  soil  be  good  enough, 
— ^which  is  a  false  estimate  of  what  good  taste  is  capable  of  doing. 
And  in  order  to  contradict  this  erroneous  opinion,  we  do  assert  that 
a  young  plantation,  laid  out  according  to  scientific  principles  com- 
bined with  good  taste,  will  succeed  much  better  than  one  laid  out 
in  a  careless  manner,  as  will  be  shown  by-and-by,  under  the  present 
head. 

338.  As  the  future  welfare  of  a  plantation  is  considerably  affected 
by  the  manner  in  which  it  is  laid  out,  no  man  ought  to  attempt  the 
laying  out  of  land  for  one  who  is  not  naturally  possessed  of  good 
taste  for  that  sort  of  landscape  scenery  which  is  based  upon  the  laws 
of  nature,  which  will  enable  him  to  lay  out  the  proposed  plantation 
in  such  a  manner  as  to  give  the  greatest  possible  effect  in  ornament- 
ing the  neighbouring  country.  It  is  also  necessary  that  the  person 
who  would  lay  out  a  new  plantation  should  be  possessed  of  a  know- 
ledge of  the  nature  of  the  growth  of  each  sort  of  tree  when  planted 
upon  any  given  soil  or  situation,  which  knowledge  will  enable  him 
to  judge  rightly  as  to  the  effects  that  certain  trees  will  have  when 
planted  in  any  given  spot ;  and  he  will  also  be  enabled  from  such 
knowledge  to  say  truly  whether  or  not  trees  will  grow  well  in  the 
situation  chosen  for  a  new  plantation.  And  it  is  further  necessary 
that  the  party,  in  the  laying  out  of  a  new  plantation,  should  be 
acquainted  with,  or  at  least  have  in  view,  any  local  peculiarities  of 
the  district,  relative  to  cold  and  destructive  winds  from  certain  points. 
From  such  knowledge  he  wiU  be  able  to  lay  out  the  proposed  planta- 
tion in  such  a  manner  that  it  shall  have  the  greatest  possible  effect 
in  giving  shelter  to  the  surrounding  country,  which  is  the  principal 
end  a  proprietor  aims  at  in  having  woods  upon  his  estate. 
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339.  The  larger  that  any  piece  of  plantation  is,  the  sooner  will 
the  trees  therein  come  to  useful  size,  and  answer  the  desired  end; 
and  the  smaller  it  is,  the  more  likely  are  the  hopes  of  the  planter  to 
be  disappointed.  And  the  reason  of  this  is  obvious ;  for  the  young 
trees  growing  in  an  extensive  plantation,  as  soon  as  they  rise  a  little 
above  the  surface  of  the  natural  herbage,  begin  to  shelter  one  another ; 
whereas,  if  the  plantation  be  nairow,  the  young  trees  can  hardly  be 
said  ever  to  come  the  length  of  sheltering  one  another, — ^for  every 
breeze  of  wind  blowing  through  the  whole  breadth,  acts  upon  each 
tree  almost  as  powerfully  as  if  it  stood  singly  and  alone.  Therefore 
it  is  most  profitable  for  proprietors  always  to  plant  in  large  masses. 

340.  Trees  planted  in  a  mass  of  100  acres  in  extent  will  be  more 
healthy,  and  come  sooner  to  profitable  size,  both  as  affording  timber 
and  shelter,  than  they  would  if  planted  in  a  mass  of  10  acres.  From 
this  it  follows,  that  if  a  proprietor  wishes  to  plant  100  acres  upon  his 
estate,  he  will  raise  more  healthy  timber  by  planting  in  one  mass, 
than  he  would  do  by  planting  the  same  extent  in  four  masses  of  25 
acres  each. 

341.  No  young  plantation,  upon  an  exposed  situation,  should 
be  less  than  100  yards  broad  at  any  given  point;  and  where  the  soil 
is  of  a  light,  thin,  mossy  nature,  and  not  adapted  to  raise  trees  to 
good  size,  100  yards  may  even  be  too  little  for  breadth.  If  there  be 
much  mossy  ground  upon  the  site  intended  for  a  new  plantation,  or 
if  there  be  much  of  it  consisting  of  poor,  thin,  graveUy  heights,  as  is 
often  the  case  in  unimproved  districts,  a  narrow  or  small  plantation 
will  not  succeed  profitably.  A  small  plantation  may  succeed  upon  a 
good  loamy  soil  in  a  sheltered  situation ;  but  upon  a  thin  soil,  and 
an  exposed  situation,  we  would  advise  not  to  pUnt  at  all,  unless  it 
be  done  in  large  masses,  say  from  200  to  1000  or  more  acres. 

342.  Almost  every  landed  estate  lies  in  a  manner  peculiar  to 
itself ;  the  wind  that  might  prove  hurtful  to  one  estate  might  not  do 
so  to  another  marching  with  it :  therefore  it  is  that  the  particular 
winds  which  prove  most  hurtful  to  an  estate  should  always  be  taken 
into  consideration  in  the  laying  out  of  a  plantation  upon  it 

343.  By  referring  to  fig.  1,  this  peculiarity  in  the  difference  of 
situation  affecting  landed  property  will  be  at  once  evident. 

The  estate  of  Whitelands  being  situated  upon  the  west  side  of  the 
hill  a,  which  runs  nearly  south  and  north,  would  be  greatly  sheltered 
from  all  storms  of  wind  from  the  east  and  south-east ;  consequently, 
in  laying  down  plantations  upon  the  estate  of  Whitelands,  the  greater 
length  of  the  same,  in  order  to  protect  the  land  from  the  north  and 
south  winds,  would  require  to  be  made  from  east  to  west ;  and  if  the 
situation  were  exposed  to  destructive  west  winds,  plantations  meant 
to  protect  the  lands  from  it  woidd  require  to  be  made  from  north  to 


FOR  FOBESTS  AND  PLANTATIONS.  75 

south.    Again,  Newbtuy  estate,  being  situated  upon  the  east  side  of  the 
hill  a,  the  lands  upon  it  would  be  sheltered  from  the  west  and  south- 


west winds,  but  would  be  much  exposed  to  the  north  and  east  winds ; 
consequently  the  same  estate  woiild  require  to  be  sheltered  by  planta- 
tions extending  their  greater  length  &om  east  to  west,  which  would 
protect  the  lands  from  the  north  winds — or  from  north  to  south,  in 
order  to  protect  from  the  east  winds. 

344.  There  being  a  considerable  opening  between  the  south  end  of 
the  hill  a  and  the  north  end  of  the  hill  b,  as  indicated  in  the  figure 
— the  north  part  of  the  lands  of  Ashwell  occupying  the  west  side  of 
this  opening,  and  those  of  Bucklands  occupying  the  east — great  care 
is  necessary  in  laying  down  plantations  under  such  circumstances ;  for 
either  the  east  or  west  wind,  passing  through  such  an  opening,  gathers 
force  &om  being  confined  in  its  passage  between  the  two  hills.  There- 
fore, in  order  to  protect  each  estate  from  the  effects  of  winds  passing 
through  unchocked  to  either  side,  a  mass  of  plantation  would  require 
to  be  situated  right  in  the  opening,  having  a  convex  side  turned  to 
the  east,  and  another  to  the  west,  which  would  naturally  turn  the 
wind  to  eitlier  side,  and  cause  it  to  spread  along  the  hills. 

A^n,  in  order  to  protect,  the  lands  upon  the  west  of  Ashwell 
from  the  north,  plantations  would  require  to  be  laid  off  from  east  to 
west ;  and  in  order  to  protect  them  irom  the  west,  they  should  be 
laid  off  from  north  to  south. 

Upon  the  estate  of  Bucklands,  again,  the  land  requires  to  be 
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sheltered  more  particularly  from  the  north  and  east  winds ;  therefore 
plantations  laid  out  upon  it  with  the  view  of  protecting  from  these 
winds  would  require  to  be  made  from  east  to  west  in  tlie  one  case, 
and  from  north  to  south  in  the  other. 

345.  From  what  has  been  said,  it  will  appear  plain  why  one 
estate  may  be  injured  by  the  wind  from  a  certain  point,  while 
another  marching  with  it  may  not  be  injured  by  the  same  at  all. 
Thus  the  estate  of  Whitelands,  from  being  situated  upon  the  west 
side  of  the  hill  a,  is  completely  sheltered  &om  the  east  wind ;  while, 
on  the  contrary,  the  lands  of  Newbury  are  naturally  exposed  to  the 
east.  The  northern  parts  of  both  the  estates  of  Ashwell  and  Buck- 
land  are,  from  their  natural  situation  upon  the  opening  between  the 
two  hills,  nearly  alike  exposed  to  the  east  and  west  winds ;  while 
the  southern  parts  of  these  estates  are  sheltered  by  the  hill  b^  differ- 
ently ;  therefore  it  is  that,  in  the  laying  out  of  plantations  upon  any 
landed  property,  those  matters  which  we  have  here  endeavoured  to 
explain  by  reference  to  fig.  1,  must  in  aU  cases  be  kept  in  view  by 
the  intelligent  forester. 

346.  We  have  already  said  above  that  the  welfare  of  a  yoimg 
plantation  depends  in  a  great  measure  upon  the  manner  in  which  it 
is  laid  out.  We  also  said  that  a  plantation  laid  out  according  to 
scientific  rules,  combined  with  good  taste,  will  succeed  much  better 
than  one  laid  out  in  a  careless  unscientific  manner.  The  following 
are  the  rules  by  which  we  generally  guide  ourselves  in  the  laying 
out  of  a  new  plantation : — 

First,  In  laying  out  its  boundary-line,  avoid  aU  straight  lines 
upon  the  exposed  sides ;  and,  if  possible,  make  no  straight  lines  upon 
any  side :  they  are  disagreeable  to  the  eye,  and  are  mthout  meaning 
when  applied  to  natural  objects.  In  nature  there  are  no  straight  lines, 
and  that  for  a  wise  end,  for  they  are  without  strength  to  resist  out- 
ward pressure. 

Second,  The  greatest  extent  of  a  new  plantation  shotdd  be  laid  off 
against  the  prevailing  wind  of  the  district ;  and,  at  the  same  time, 
the  greatest  extent  should  be  kept  along  the  highest  part  of  the 
ground  to  be  planted. 

Third,  The  best  possible  form  of  boundary-line  which  can  be 
thrown  out  against  the  wind,  upon  the  most  exposed  side  of  a  plan- 
tation, is  the  convex.  Such  a  form  of  boundary-line  weakens  the 
strength  of  the  wind  when  it  strikes  upon  it :  the  strength  of  the 
stonn  is,  as  it  were,  divided  by  the  projecting  bend  of  a  well-defined 
convex. 

Fig.  2  is  a  sketch  of  the  outline  of  a  plantation  with  its  exposed 
sides  a  to  the  north,  and  I  east,  representing  two  convex  bends  thrown 
out  against  the  storm  from  those  points. 
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Now,  from  considering  this  attentively,  it  will  at  once  appear 
evident  that  trees  growing  pi^  2. 

behind  a  bend  of  this  de- 
scription, and  the  outer 
trees  forming  themselves 
the  bend,  are,  from  the 
position  in  which  they  are 
arranged,  proof  against  the 
effects  of  storm,  as  com- 
pared with  others  forming 
a  straight  line,  or  a  con- 
cave bend.  Upon  the  con- 
vex bends,  as  at  a  and  h,  when  the  wind  hits,  its  force  is  weak- 
ened, because  the  line  of  fence  recedes  from  the  wind,  as  it  were, 
at  any  given  point;  and  in  proof  of  this  we  may  refer  to  the 
action  of  the  sea  upon  the  difiTerently  shaped  bodies  which  may  be 
made  to  pass  through  the  water.  For  example,  the  forepart  of  a  ship 
is  nearly  of  the  convex  form,  and  when  the  water  strikes  upon  it, 
it  spends  itself  along  each  side  of  the  vessel  Again,  were  a  ship  to 
have  its  forepart  made  flat,  it  could  not  be  urged  through  the  water 
at  all ;  and  further,  were  it  made  concave,  instead  of  the  vessel  being 
made  to  go  forward,  it  would  be  driven  back.  This  is  exactly  the 
principle  of  the  action  of  the  wind  upon  the  different  forms  of  fence- 
lines  ;  and  from  this  we  see  that  the  concave  bend  is  the  worst  for 
the  purpose  of  protecting  from  the  storm  anything  behind  it ;  con- 
sequently, in  making  such  a  bend  in  the  line  of  a  plantation-fence, 
great  discrimination  is  requisite  to  know  when  it  should  be  made. 

Fourth,  Upon  the  most  sheltered  sides  of  a  plantation  the  boundary- 
line  may  be  made  to  bend  one  way  or  another,  as  good  taste  may 
direct,  but  in  all  cases  making  a  concave  bend  only  where  there  is 
a  good  breadth  of  planting  immediately  behind  it 

By  glancing  at  the  concave  bend  2,  it  wiU  be  observed  that  it  is 
backed  by  a  great  breadth  of  planting  from  the  north  a,  and  is  also 
well  protected  by  the  convex  bend  b  upon  the  east;  besides,  its  situa- 
tion is  upon  the  most  sheltered  side  of  the  plantation — namely,  the 
south ;  and  such  concavities  may  be  made  upon  the  same  principle, 
few  or  more,  according  to  the  extent  of  the  ground  planted,  and  also 
as  the  private  taste  of  the  proprietor  may  suggest.  In  general  cases, 
the  fewer  of  them  the  better  for  the  welfare  of  the  plantation ;  where 
stock  are  to  be  sheltered,  it  is  often  necessary  to  make  them.  For 
example,  if  there  was  no  concavity  at  2,  and  the  storm  blowing  from 
the  east,  cattle  could  have  no  real  shelter  along  the  edge  of  the  wood 
at  that  point ;  but  in  such  a  bend  in  the  outline  of  a  wood  as  shown 
at  2,  stock  could  not  receive  any  injury  excepting  from  the  south, 
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which  is,  generally  speaking,  not  subject  to  stormy  weather  in  the 
northern  hemisphere. 

Fifth,  The  highest  parts  in  a  neighbourhood,  if  they  are  not  too 
high  to  admit  of  trees  growing  profitably  upon  them,  ought  to  be 
chosen  for  the  site  of  a  plantation.  By  choosing  such  a  situation, 
the  greatest  possible  shelter  is  likely  to  be  attained  for  the  fields  of 
the  neighbouring  country :  and,  at  the  same  time,  a  plantation  situ- 
ated upon  a  height  always  forms  a  prominent  and  a  pleasing  object 
to  the  proprietor.  A  bare  height,  at  only  a  moderate  elevation,  always 
carries  along  with  it  the  idea  of  barrenness ;  but  when  planted  with 
trees,  it  forms  one  of  the  most  pleasing  objects  in  the  landscape  of  an 
estate. 

Sixthy  In  the  laying  out  of  a  new  plantation  in  a  high,  exposed 
country,  intended  principally  for  the  protection  of  live-stock,  there 
ought  to  be  several  rather  deep  sinuosities  upon  the  most  sheltered 
sides.  These  sinuosities  ought  to  be  upon  a  bold  wide  scale,  so  as 
not  to  cause  any  weak  point  to  project  from  the  body  of  the  planta- 
tion ;  for  if  this  be  the  case,  such  weak  points  would  not  thrive,  and 
consequently  always  have  a  mean  appearance. 

Seventh,  If  in  the  general  arrangement  of  the  boundary-line  it 
should  be  found  necessary  to  make  a  bend  having  its  concavity  to 
the  storm  side,  care  should  be  taken  to  construct  such  a  bend  in  a 
hollow  part  of  the  ground,  or  at  least  as  low  as  possible ;  and  it  should 
be  backed  by  a  good  breadth  of  planting  behind.     See  fig.  2  at  1. 

347.  The  bendings  in  the  outline  of  a  plantation  should  always 
be  made  to  follow  the  natural  rising  and  falling  of  the  ground — ^that 
is,  where  any  lateral  heights  may  project  from  the  main  body  of  the 
land  laid  out  for  a  plantation,  make  the  fence -line  take  a  bold 
convex  turn  in  the  same  direction,  and  that  just  so  far  as  may  be 
considered  necessary  for  the  extent  in  view ;  and  where  a  hollow 
of  the  ground  occurs,  make  the  fence-line  take  a  bold  concave  turn 
there,  coming  up  again  in  the  form  of  the  convex  where  the  ground 
begins  to  rise. 

This  will  be  more  fully  understood  by  referring  to  figs.  3  and  4. 

Fig.  4  represents  the  side  of  a  hill  as  laid  off  for  a  plantation, 
and  the  dotted  line  represents  the  fence.  The  concave  bend  a  is 
made  in  a  hollow,  sheltered  part ;  and  the  convex  bend  h  rises  over 
the  high  ground  adjoining,  but  is  not  extended  to  the  extreme  tail 
or  bottom  of  the  hiU-ground, — because  it  may  be,  and  often  is,  found 
extremely  advantageous  to  retain  a  part  of  such  high  ground  in  the 
field,  in  order  that  sheep  and  other  stock  may  have  the  benefit  of 
the  same  for  lying  upon  at  certain  seasons  of  the  year  when  the 
lower  grounds  may  be  in  a  damp  state ;  and  besides,  we  have  already 
said  that  the  bends  need  only  be  extended  so  far  as  may  be  con- 
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sidered  practicable  for  extent  and  general  ptirposeB,  but  in  all  cases 
the  retaining  of  the  form  of  the  natural  ground  should  be  kept  in 


view.  The  concave  bend  c,  it  will  be  observed,  is  made  to  extend 
far  back  into  the  hollow  ground;  for  such  a  hollow  part,  when 
sheltered  by  plantations  nearly  all  round,  is  one  of  the  greatest 
benefits  possible  for  stock  at  all  seasons,  both  as  regards  storm  in 
winter  and  shade  in  summer,  and  more  particularly  if  the  bottom 
there  be  dry. 

The  convex  bend  d,  again,  is  extended  beyond  the  tail  or  bottom 
of  the  hill-ground,  and  that  in  order  the  more  efTectually  to  add 
shelter  to  the  adjoining  hollow  part  c ;  and  the  same  remarks  apply 
to  the  concavity  e,  which  is  also  much  sheltered  by  the  bends  d  and  /. 
Now  these  points  are  most  necessary  to  be  attended  to  in  the  laying 
out  of  woodlands  upon  hill  countries,  where,  indeed,  the  welfare  of 
stock  is  often  more  to  be  taken  into  consideration  than  the  giving  of 
mere  shelter  to  field- cropping. 
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Fig.  3  is  the  representation  of  a  hill  ^hich  it  is  wished  to  form 
into  a  plantation  in  an  exposed  district.  At  a  the  hill-ground  runs 
out  to  something  like  a  mere  point,  and  in  this  case  the  line  of  fence 
is  kept  a  little  higher,  in  order  to  give  the  convex  bend  a  bolder  and 
wider  turn ;  for  we  have  already  said  that  all  weak  projecting  points 
ought  to  be  avoided  in  the  proper  lajring  out  of  a  plantation-boundary; 
and  had  the  fence-line  at  a  been  brought  out  in  the  exact  natural 
form  of  the  tail  of  the  hill,  a  mere  point  would  have  been  made, 
which  should,  in  all  cases  of  this  nature,  be  avoided.  And  the  very 
same  remarks  apply  to  the  projecting  point  of  the  lull  at  5,  where 
the  fence  is  also  kept  back  in  order  to  strengthen  the  interior ;  and 
by  the  same  being  thus  kept  a  little  back,  the  appearance  is  improved, 
and  yet  in  all  these  cases  the  natural  form  of  the  hill  is  retained. 

348.  In  the  laying  out  of  a  new  plantation,  if  it  is  at  all  to  be 
seen  from  the  windows  of  the  proprietor's  mansion,  or  from  any  part 
of  his  pleasure-grounds,  great  care  should  be  taken  to  make  it  have 
the  most  pleasing  effect  when  viewed  from  such  points;  for  if  it 
should  be  badly  laid  off  it  will  prove  a  continual  eyesore,  and  if  well 
laid  off  it  will  form  a  constant  source  of  pleasure. 

349.  Besides  the  converting  of  hill-ground  into  plantations,  there 
is  also  to  be  considered  the  planting  of  ravines  and  other  local 
hollows,  which  would  be  otherwise  of  very  little  value  to  the  pro- 
prietor for  any  agricultural  purpose,  but  which,  if  at  aU  adapted 
to  the  growth  of  trees,  under  skilful  forestry  may  be  made  the  most 
profitable  of  all  situations  for  the  growing  of  timber.  And,  relative 
to  this,  we  must  say  that,  even  upon  a  very  inferior  soil,  trees  wiU 
succeed  far  better  upon  slopes  and  in  hollow  parts  than  they  wiU 
do  upon  a  rich  piece  of  land  situated  upon  a  level  country.  This 
appears  to  be  most  natural  to  the  welfare  of  trees  in  general,  which 
is  a  wise  provision  of  nature,  seeing  we  caonot  cultivate  such  land 
profitably  in  the  rearing  of  any  other  crop. 

In  the  laying-out  of  such  hollows  or  ravines  for  the  rearing  of 
plantations,  we  may  remark  here  that  the  fence  or  boundary-line 
ought  to  be  made  for  the  greater  part  to  follow  the  undulations  of 
the  brow  of  the  ravine — that  is,  the  boundary-line  of  the  ground  to 
be  planted  in  the  hollow  should  be  made  to  correspond,  so  far  as 
other  local  circumstances  will  allow,  with  the  natural  line  of  the  tail 
of  the  background  above  and  the  head  of  the  slope ;  for  this  is  the 
system  which  gives  the  most  pleasing  effect.  But  in  saying  this,  we 
by  no  means  wish  to  be  understood  as  advocating  that  nothing  ought 
to  be  done  in  order  to  improve  upon  the  natural  appearance  of  such 
irregularities  as  we  often  find  existing  along  the  edges  of  hollows  or 
ravines ;  on  the  contrary,  there  is  no  part  of  forest  architecture  in 
which  there  can  be  more  taste  displayed,  not  only  with  the  view  of 
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giving  effect^  bat  with  the  more  important  view  of  giving  the  benefit 
of  increased  shelter  from  storm  to  the  cultivated  grounds  along  the 
sides  of  such  parts. 

It  is  well  known  to  all  country  people,  that  in  glens  or  hollows  of 
any  extent  there  is  generally  a  draught  of  cold  wind  rushing  along 
when  the  same  is  not  sensibly  felt  upon  the  higher  grounds  above — 
at  least,  any  considerable  distance  back  from  the  brow  of  the  hollow ; 
and  such  cold  winds  are  often  very  hurtful  to  crops  in  the  adjoining 
fields,  particulaiiy  in  the  case  of  frost  and  cold  damp  in  the  spring 
months.  Now,  in  order  to  prevent  the  evil  effects  of  such  draughts 
of  damp  and  frosty  winds  in  the  spring,  it  is  very  proper  to  have 
convex  bends  rising  out  of  the  ravine  or  hollow,  at  well-chosen  points, 
and  extending  a  considerable  way  upon  the  level  ground  above,  and 
always  endeavouring  to  bring  up  such  a  bend  at  a  part  most  likely 
to  intercept  the  rush  of  wind  from  the  ravine  to  the  higher  grounds ; 
and  such  bends  should  not  be  made  upon  a  small  contracted  scale, 
but  to  a  considerable  extent,  by  which  means  the  ground  above  is 
greatly  protected  from  the  effects  of  sudden  gusts  of  wind,  which 
are  very  apt  to  arise  from  such  parts,  and  which  are  almost  always 
hurtful. 

350.  Many  maintain  that  the  planting  of  hollows  with  trees  adds 
very  little  to  the  shelter  of  the  neighbouring  country ;  but  in  this  we 
are  decidedly  of  a  different  opinion ;  for  the  very  existence  of  trees 
in  a  hollow  sifts  the  wind  passing  through  it,  and  very  much  impedes 
its  passage  and  softens  its  temperature ;  more  particularly,  when 
projecting  parts  are  made  to  jut  out  at  proper  and  judiciously  chosen 
parts  upon  the  level  country  much  good  is  done.  And  not  only  do 
such  juttings  prove  beneficial  as  regards  shelter,  but  they,  in  our 
opinion,  add  greatly  to  the  general  effect  of  the  whole,  as  appearing 
most  natural,  and  agreeing  with  a  refined  taste. 

351.  The  method  of  laying  out  plantations  in  the  form  of  strips, 
so  often  to  be  met  with  in  many  parts,  gives  a  poor  and  mean 
appearance  to  an  estate.  The  form  in  which  they  have  generally 
been  made  is  in  straight  lines,  from  20  to  40  yards  broad.  In  such 
narrow  belts  of  wood  the  trees  are  very  seldom  found  in  good  health, 
and,  upon  a  little  consideration  of  the  matter,  this  is  not  to  be  won- 
dered at — ^because,  from  the  narrowness  of  such  strips,  the  proprietors 
were  always  afraid  to  thin  them,  wishing  to  keep  them  in  a  thick 
state,  in  order  to  give  as  much  shelter  as  possible ;  and  the  natural 
consequence  is,  from  being  left  too  thick,  the  one  tree  soon  injures 
the  other.  And  even  where  such  strips  have  been  well  managed,  it 
cannot  be  expected  that  they  could  produce  either  good  or  healthy 
timber,  or  make  a  good  shelter ;  for,  being  so  narrow,  the  trees  never 
come  to  shelter  one  another.     But  it  is  a  happy  circumstance  in  the 
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history  of  arboriculture,  that  few  such  strips  are  now  planted.  Most 
landed  proprietors  are  now  beginning  to  see  the  impropriety-  of  such 
a  method  of  raising  plantations ;  and  now,  in  almost  all  cases  of  good 
management,  we  see  the  old-fashioned  narrow  strip  giving  place  to  the 
well-defined  extensive  plantation,  which  is,  indeed,  the  only  profitable 
way  of  rearing  trees  for  any  useful  purpose. 

352.  And,  in  conclusion,  upon  this  head,  we  beg  to  say  that  we 
have,  in  all  cases  of  good  management,  found  hedgerow  trees  infin- 
itely superior  in  every  respect  to  narrow  strips  of  plantation,  even 
where  such  were  under  what  might  be  considered  fair  management. 
Trees  in  narrow  strips  seldom  live  to  great  age,  from  the  want  of 
space,  even  when  tolerably  managed ;  whereas  hedgerow  trees,  when 
properly  reared,  attain,  from  having  ample  space,  their  full  natural 
vigour  and  dimensions,  and  live  to  double  the  age  of  trees  found  in 
a  strip ;  and  when  allowed  to  grow  rather  closely  together,  they  make 
a  much  better  shelter  than  an  unhealthy  strip.  Therefore,  in  all 
cases  where  land  is  considered  of  great  value  for  farm-cropping,  and 
where  strips  cannot  be  made  of  sufficient  brecdth,  we  would  re- 
commend the  planting  of  hedgerow  trees  in  preference  to  the  usual 
method  of  planting  narrow  strips. 


SECTION  IV. — UTILITT   OF  FENCING  AND  PBOFSBLY  BNOLOSINO  LAND  FOB 

THE  GROWTH  OF  TOUNG  TREES. 

353.  It  is  absolutely  necessary  that  every  piece  of  land  laid  out 
for  a  plantation  should  be  fenced  in  some  way  or  other  previous  to 
its  being  planted.  A  fence  not  only  prevents  the  inroads  of  she^ 
and  cattle,  but  at  the  same  time  tends  very  much  to  shelter  the 
young  trees,  and  to  bring  them  on  rapidly.  It  is  indeed  surprising 
to  observe  the  difference  that  a  very  low  fence  makes  upon  the 
growth  of  young  trees,  as  compared  with  those  which  are  not  pro- 
tected by  one.  Any  proprietor  or  forester,  upon  looking  through  his 
several  plantations,  will  observe  that  in  all  young  plantations  the 
most  rapid  growing,  and  at  the  same  time  the  most  healthy  trees 
in  it,  are  to  be  found  immediately  behind  the  outer  fence;  and 
on  the  other  hand,  in  all  older  plantations,  the  best  grown,  and  at 
the  same  time  the  most  healthy  trees,  are  to  be  found  in  the  centre 
of  the  same,  or  at  least  a  considerable  distance  back  from  the  fence. 
Now  it  may  be  asked.  What  is  the  reason  that  the  best  wood  is  found 
in  the  inner  parts  of  old  plantations,  while  the  most  rapid-growing 
trees  are  to  be  found  when  young  behind  the  boundary  fence  ?  The 
reason,  as  proved  from  experience,  is  this  : — 

During  the  first  eight  or  ten  years  of  the  age  of  any  young  plant- 
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ation,  the  boundary  fence  is  the  only  shelter  that  the  young  trees 
have ;  and  it  is  evident  that  those  trees  which  grow  immediately 
behind  the  fence  will  receive  most  of  the  benefit  of  its  shelter ;  con- 
sequently,  from  the  circumstance  of  their  receiving  more  shelter  than 
their  neighbours  farther  off,  they  must  grow  more  rapidly,  until  such 
time  as  their  tops  begin  to  rise  above  the  level  of  the  fence,  when 
they  are  considerably  checked  by  the  cold  winds.  At  this  stage  they 
begin  to  grow  thick  and  bushy  rather  than  advance  in  height ;  and 
immediately  upon  their  becoming  so,  they  begin  to  shelter  all  their 
neighbours  inside,  which  again  begin  to  have  double  the  advantage 
of  their  neighbours  outside; — ^for  the  trees  upon  the  outside  had 
shelter  only  so  long  as  they  were  below  the  level  of  the  top  of  the 
fence ;  whereas  those  inside  have  now  a  shelter  which  every  year 
increases  upon  them  for  their  advantage,  in  height  as  well  as  in 
thickness.  All  this  comes  in  to  prove  that  a  fence  is  a  great  means 
of  furthering  the  healthy  development  of  a  young  plantation,  in- 
dependent of  its  protecting  from  the  inroads  of  cattle  at  the  same 
tima 

354.  It  may  not  be  out  of  place  here  to  state  the  great  necessity 
there  is  for  keeping  good  all  fences  which  surround  plantations,  to  a 
period  beyond  that  at  which  it  is  likely  that  the  trees  will  be  injured 
by  the  access  of  sheep  and  other  live  stock ;  and  especially  as  we 
have  often  had  occasion  to  remark  the  evil  effects  of  sheep  in  parti- 
cular being  allowed  to  have  access  to  plantations  at  an  early  period, 
we  find  it  the  more  incumbent  upon  us  to  point  out  the  evils  arising 
from  such  a  habit  being  allowed  upon  many  estates. 

355.  Upon  many  estates  we  have  observed  sheep  and  other  cattle 
grazing  in  hard -wood  plantations  not  above  twenty-five  years  old, 
and  this  was  allowed  under  the  impression  that  the  rent  which  was 
received  for  the  grazing  did  more  than  any  additional  benefit  which 
could  be  derived  from  an  opposite  system  of  preserving  the  trees  by 
fences.  This,  however,  we  beg  to  say,  is  a  practice  very  injurious  to 
the  welfare  of  any  young  plantation ;  for  sheep  in  particular,  wher 
allowed  to  have  free  access  into  any  plantation  composed  of  trees  in 
a  growing  state,  and  having  their  bark  smooth,  are  certain  to  injure 
the  same,  from  the  greasiness  of  their  wool  coming  in  contact  with 
the  bark  and  impeding  the  action  of  light  and  air.  Upon  the  other 
hand,  heavy  cattle,  when  allowed  to  graze  in  a  plantation  of  small 
extent  among  growing  trees,  are  always  inclined  to  hang  about  under 
their  shade  in  the  warmer  part  of  the  day,  at  which  periods  they 
invariably  commence  gnawing  the  bark,  which  is  smooth  upon  such 
young  trees,  as  well  as  the  shoots  of  the  tender  branches  where  they 
can  reach  to  them.  Therefore  we  would  advise  all  proprietors,  as 
they  value  the  welfare  of  their  plantations,  never  to  allow  cattle  of 


84  FENCTSra   LAND   FOR  YOUNG  TREES. 

any  description  to  have  access  into  a  plantation,  unless  the  trees  in 
it  are  considerably  advanced,  when  the  bark  of  most  forest-trees  be- 
comes hard  and  covered  with  rough  scaly  protuberances,  which  resist 
the  action  of  either  the  gfeasiness  of  the  sheep  or  the  teeth  of  large 
cattle.  It  may  be  asked  at  what  stage  would  it  be  safe  to  allow  the 
grazing  of  cattle  to  take  place  where  trees  are  ?  In  answer  to  this, 
we  give  it  as  our  opinion,  that  after  trees  have  attained  the  age  of 
nearly  forty  years,  and  have  received  their  final  thinning,  they  may, 
in  the  generality  of  cases,  be  considered  safe  &om  the  inroads  of 
cattle. 

356.  Many  different  methods  of  fencing  have  been  adopted  for  the 
enclosing  of  young  plantations,  &c.,  upon  landed  property,  and  no 
doubt  different  methods  will  still  continue  to  be  adopted  according 
to  the  different  sorts  of  materials  to  be  had  in  abundance  in  the 
neighbourhood  of  the  plantation  or  other  enclosure  which  may  re- 
quire to  be  protected  ;  and  as  fencing  is  often  a  very  important  part 
of  a  forester's  duty,  we  shall  enter  rather  minutely  into  detail  upon 
the  method  of  erecting  the  different  sorts  of  fences,  and  shall  show 
the  advantages  of  one  sort  over  another,  in  so  far  as  they  are  suited 
for  different  purposes,  and  for  different  situations,  with  any  other 
particulars  relative  to  them  that  may  be  useful  to  the  practical 
forester.  And  before  leaving  this  section,  which  is  merely  meant 
to  point  out  its  advantages,  we  may  be  allowed  to  say  that  every 
practical  forester  ought  to  make  himself  as  nearly  as  possible  master 
of  the  art  of  fencing  in  all  its  most  useful  parts.  Having  ourselves, 
in  the  act  of  visiting  landed  estates,  seen  much  of  the  great  advan- 
tages derived  from  men  acting  as  overseers  upon  estates  being  weU 
up  to  this  sort  of  work,  as  well  as  the  disadvantages  to  proprietors  of 
having  men  as  overseers  who  were  not  well  acquainted  with  it,  we 
are  the  more  anxious  that  this  art  should  be  properly  understood  both 
by  foresters  and  land-stewards  ;  because,  from  possessing  such  know- 
ledge, they  are  the  better  able  to  be  intrusted  with  the  improve- 
ments which  may  be  carried  on  by  the  proprietor  in  whose  service 
they  are  employed.  We  shall  not  confine  ourselves  strictly  to  the 
description  of  fences  which  may  be  considered  adapted  to  the 
enclosing  of  woodlands :  we  shall  also  point  out  the  method  of 
erecting  fences  adapted  for  parks  and  pleasure-grounds,  the  know- 
ledge of  erecting  which  is  often  as  essential  to  the  forester  and 
land  -  steward  as  that  of  cultivating  the  soil  for  their  respective 
crops. 
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SECTION  y. — COUNTRIES  WHICH  HAVE  RECENTLT  BEEN  DENUDED  OF  THEIR 
NATURAL  FORESTS  MAT  HAVE  CROPS  REPRODUCED  TO  A  LARGE  EXTENT, 
WITH   COMPARATIVELT   LITTLE  PLANTING,  BT   ENCLOSING  THE  LAND. 

357.  In  countries  which  have  lately  been  to  a  large  extent  cleared 
of  their  forest  crops  of  natural  growth,  as  is  the  case  in  respect  to  the 
United  States  and  Canada  at  the  present  time,  much  of  the  land  so 
cleared  could  be  readily  again  occupied  by  trees,  were  it  properly 
enclosed,  so  as  to  prevent  cattle  having  access  to  destroy  the  young 
plants  as  these  rise  on  it. 

358.  From  our  own  observations  while  travelling  in  these  coun- 
tries, we  are  confident  in  stating  that  large  tracts  of  the  land  now 
lying  in  the  unprofitable  condition  referred  to,  would  produce,  within 
a  few  years,  a  young  and  promising  crop  of  nearly  all  the  kinds  of 
trees  that  formerly  grew  upon  them,  were  they  only  protected  from 
the  inroads  of  cattle  by  fences  erected  around  them.  In  nearly  all 
cases  where  clearings  of  the  forests  have  been  made  in  North 
America,  young  seedlings  immediately  rise  all  over  the  ground,  which 
would  soon  grow  up  a  thick  and  healthy  crop,  were  it  not  that  cattle 
eat  them  as  they  appear  above  the  surface,  and  thus  they  are  pre- 
vented from  rising  so  as  to  form  crops  of  any  value.  In  many  parts 
of  Canada  we  have  observed  that  where  the  forest  had  been  cleared, 
and  where  cattle  were  not  kept  in  any  considerable  number,  the 
cleared  land  became  again  covered  with  a  dense  crop  of  trees  within 
a  very  short  time,  which  grew  rapidly,  and  could  have  been  made 
valuable  had  attention  been  paid  to  thin  the  trees  and  give  the  better 
ones  room  for  development. 

359.  This  natural  law  of  reproduction,  in  respect  to  trees,  is  taken 
advantage  of  to  a  large  extent  in  many  parts  of  the  continent  of 
Europe,  where  such  young  growths  are  attended  to,  and  made  to 
become  parts  of  the  succeeding  crops  in  the  forest  enclosures,  so  that 
from  taking  advantage  of  this,  comparatively  little  replanting  is 
needed  to  secure  crops  over  all  the  ground. 

360.  The  same  thing  is  now  being  attended  to  on  a  large  scale  in 
Australia  and  in  New  Zealand.  There,  where  large  portions  of  the 
natural  forests  have  been  cut  down,  the  Governments  are  enclosing 
the  land  and  attending  to  the  young  trees  which  spring  up  naturally 
on  it,  and  in  this  way  healthy  crops  are  being  established,  where 
formerly  only  the  rubbish  left  from  the  clearings  existed. 

361.  We  think  it  well  to  bring  this  fact  under  notice,  as,  were  it 
properly  acted  upon  in  all  countries  having  lands  in  a  similar  con- 
dition of  unprofitableness,  new  crops  would  ere  long  be  established, 
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and  only  a  small  outlay  afterwards  would  be  reqxiired  to  plant  spots 
where  young  trees  had  failed  to  come  up. 


SECTION   YI. — REARING   OF  TREES  IN  TOWNS  AND  CITIES,   WITH  THE  VIEW 
OF  SECURING  ORNAMENT,    SHELTER,   AND  SHADE. 

362.  It  is  now  a  recognised  fact  that  trees  purify  the  air,  and  are 
the  chief  means  of  maintaining  it  in  a  normal  condition,  and  there- 
fore rendering  it  fit  for  the  support  of  animal  health  and  life.  This 
being  the  case,  it  is  evident  that  a  systematic  distribution  of  trees,  in 
places  where  large  bodies  of  men  are  congregated  together,  must  tend 
very  much  to  promote  the  health  of  the  community,  by  absorbing  the 
impure  air  which  must  necessarily  attend  such  places. 

363.  But  besides  being  directly  conducive  to  health  in  the  way 
stated,  trees  are  also  highly  beneficial  to  life,  inasmuch  as,  when 
properly  distributed  and  arranged,  they  secure  an  amount  of  orna- 
ment, shelter,  and  shade  which  must  reasonably  be  supposed  to  be 
favourable  to  health  in  towns  and  cities,  by  giving  pleasure  to  the 
eye,  shelter  from  the  cold  and  cutting  winds  of  winter,  and  protec- 
tion from  the  rays  of  the  hot  sun  of  summer. 

364.  In  most  of  the  large  towns  in  Britain  the  inhabitants  live  in 
a  state  which  in  all  respects  may  be  said  to  be  artificiaL     In  their 
shops  they  see  nothing  but  the  works  of  their  own  hands,  and  when 
they  go  out  to  the  crowded  streets  they  see  only  the  dull  walls  of 
stone  or  brick  wherever  they  turn  their  eyes — there  is  not  a  tree 
with  a  green  leaf  to  cheer  their  wearied  senses ;  and  is  it  then  to  be 
wondered  at  that  their  feeUngs  become  disordered,  and  break  out 
into  aU  imaginable  extremes  of  conduct,  as  we  too  often  have  proof 
of  in  reading  the  public  papers  ?     The  grand  cure  for  this  diseased 
state  of  humanity  in  large  towns  is  to  place  the  inhabitants  more  in 
contact  with  nature  in  their  everyday  employments.     Give  them  to 
see  the  trees  of  the  forest  as  soon  as  they  step  out  of  their  workshops, 
and  to  hear  the  rustling  of  the  wind  and  the  pattering  of  the  rain  as 
it  falls  on  the  leaves  while  they  walk  along  under  their  shade  and 
shelter,  and  assuredly  their  minds  will  be  soothed  and  called  to  reflect 
on  nature  and  on  nature's  laws ;  and,  as  the  result,  to  feel  a  happier 
existence,  and  to  show  this  by  living  a  more  natural  and  more  useful 
life. 

365.  The  making  of  parks,  squares,  and  gardens  in  a  town  or  city 
is  no  doubt  highly  commendable,  and  these  form  noble  features  in  the 
architecture  of  our  hives  of  industry ;  but  it  is  evident  that  they  but 
partially  supply  the  necessities  of  most  of  our  large  towns,  as  the 
greater  part  of  the  inhabitants  cannot  always  be  in  or  near  these 
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parks  and  gardens ;  and  many,  it  must  be  admitted,  never  see  them 
at  all  except  at  rare  times,  considering  that  they  are  generally  laid 
ont  as  far  as  possible  from  the  busiest  thoroughfares,  and  some  of 
them  only  open  to  a  few  of  the  more  wealthy  individuals  in  their 
neighbourhoods.  What  we  yet  require  are  trees  planted  along  the 
streets  of  our  populous  towns,  so  that  all,  both  rich  and  poor,  old  and 
young,  may  equally  and  at  all  times,  through  the  day  and  at  night, 
enjoy  their  shade  and  shelter,  and  breathe  under  them  the  fresh  and 
invigorating  air  of  heaven,  and  thus  produce  to  the  inhabitants  some- 
thing of  nature's  purity,  even  in  these  tunnels  of  smoke  and  dirt 

366.  This,  we  are  glad  to  see,  is  a  subject  the  importance  of  which 
is  daily  becoming  more  and  more  recognised  in  this  country,  but  up 
to  the  present  time  it  is  one  which  has  been  very  much  neglected  in 
the  erection  of  our  towns  and  cities.  For  example,  that  such  a  city 
as  London,  in  particular,  in  this  nearly  the  end  of  the  nineteenth 
century,  where  nearly  four  millions  of  people  are  congregated  together 
in  densely  packed  masses,  should  be  comparatively  without  trees  along 
its  stoeets!  Lst  be  hmnmating  to  every  sound-lLking  Englishmai 
in  the  present  age  of  enlightenment,  while  sanitary  measures  of  every 
other  imaginable  description  are  being  ventilated  from  north  to  south. 
This  is  the  more  surprising  when  we  consider  and  compare  some  of 
the  cities  on  the  continent  of  Europe  and  in  America,  with  their 
well-arranged  streets  and  promenades,  and  avenues  of  beautiful  trees, 
with  those  of  our  own,  with  their  dark,  dirty,  and  naked-looking 
streets. 

367.  Paris  at  one  time,  we  know,  was  a  very  close  and  dirty  city, 
and  now,  within  a  very  few  years,  it  has  been  converted  into  one  of 
the  most  pleasant  and  healthy  character.  This  change  has  been 
brought  about  simply  by  the  formation  of  the  "  Great  Boulevards  " 
from  central  points  running  in  all  directions  through  the  city. 
These  boulevards,  we  may  here  explain,  are  wide,  open  streets,  bor- 
dered with  beautiful  trees,  and  flanked  by  broad  and  well-made 
footpaths.  They  run  to  a  great  length  in  one  direction  through  the 
city,  while  others  are  made  running  round  the  city,  so  as  in  all  to 
form  a  kind  of  open  network.  They  are  generally  about  100  feet 
wide  from  house  to  house,  but  occasionally  they  are  about  140  feet 
in  width,  and  even  more  in  some  of  the  outer  ones ;  and  the  side 
footpaths  of  the  more  frequented  boulevards  are  generally  upwards 
of  20  feet  wide. 

368.  The  trees,  when  planted  in  the  streets  of  Paris,  are  nearly 
all  young,  and  have  previously  been  pruned  and  trained  so  as  to  form 
a  clean-stemmed  plant  with  a  straight  leader,  and  when  planted  in 
the  streets  they  are  protected  by  a  cast-iron  or  wood-work  basket. 
They  are  supported  with  stakes  when  young,  and  these  supports  are 
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kept  good  till  the  trees  are  strong  enough  to  do  without  them.  In 
order  to  ensure  the  earth  about  the  roots  of  the  trees  being  kept  in  a 
loose  and  porous  state  in  the  more  frequented  parts  of  the  city,  each 
tree  is  provided  with  a  cast-iron  grating,  about  6  feet  wide.  They 
are  planted  at  a  distance  of  about  18  feet  apart  in  the  lines,  and 
from  3  to  4  feet  from  the  edge  of  the  pathway.  This  planting  so 
close  is  to  provide  immediate  effect. 

369.  In  preparing  the  ground  for  the  planting  of  the  trees,  a 
trench  is  dug  for  every  one,  of  about  6  feet  in  width,  and  from  4  to 
5  feet  deep ;  and  before  inserting  the  tree,  drain-pipes  are  laid  along 
the  sides  of  the  trench,  made  with  lapped  joints  so  as  to  prevent  the 
roots  from  entering  them.  The  trees  are  then  planted,  each  being 
selected  with  perfect  roots,  and  in  all  respects  a  good,  well-balanced, 
young  tree.  If  the  weather  be  dry  at  the  time  of  planting,  the  trees 
are  supplied  copiously  with  water,  and  the  kinds  generally  planted 
are  the  PkUanvs  occiderUalis,  horse-chestnut,  elm,  &c. 

370.  The  Americans,  as  well  as  the  French,  are  alive  to  the  advan- 
tages of  having  trees  planted  along  the  sides  of  the  streets  in  their 
towns  and  cities,  and  there  we  find  this  branch  of  tree-culture  very 
much  attended  to,  which  gives  the  most  of  the  large  towns  in  America 
a  clean,  cool,  cheerful,  and  airy  aspect.  We  may  only  refer  to  the  cities 
of  New  York  and  Philadelphia  in  the  United  States,  and  to  those  of 
Montreal  and  Toronto  in  Canada.  In  all  these  we  have  seen  very  fine 
specimens  of  most  of  the  deciduous  kinds  of  trees  indigenous  to  Amer- 
ica growing  along  the  sides  of  the  principal  streets,  forming  beautiful 
avenues  of  verdant  growth,  spreading  from  the  edge^  of  the  streets 
up  to  the  windows  of  the  houses  on  each  side,  from  which  the  fam- 
ilies occupying  the  second  and  third  stories  could  put  out  their  hands 
and  gather  leaves  and  flowers.  In  the  summer  season,  when  the  hot 
American  sun  pours  down  his  intense  rays  upon  these  towns,  the 
shade  of  the  trees  planted  along  the  sides  of  the  streets  is  most 
agreeable  and  refreshing,  causing  a  cool  and  invigorating  draught 
of  air  to  circulate  along  the  streets.  What  a  contrast  this  is  to  our 
towns  in  Britain,  where  nothing  but  the  lamp-posts  stand  out  on  the 
streets,  and  where  every  one  is  exposed  to  the  draughts  of  cold  air 
and  scorching  of  the  sun-heat,  without  a  single  tree  to  shield  us  from 
the  bad  effects  of  either ! 

371.  The  kinds  of  trees  planted  along  the  streets  in  the  American 
towns  are  all  of  the  deciduous  kinds — plane-tree,  elm,  chestnut, 
hickory,  poplar,  maple,  butternut,  false-acacia,  and  others ;  and  they 
are  all  phmted  in  a  tasteful  manner,  so  as  to  produce  variety  in  the 
foliage  as  much  as  possible.  Nothing  can  be  more  beautiful  and 
agreeable  than  the  foliage  of  these  trees  both  in  summer  and  autumn ; 
and  this  gives  an  effect  to  the  streets  which  is  quite  enchanting  to 
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the  visitor  from  this  country,  who  is  not  prepared  to  expect  such  a 
state  of  things,  from  his  not  having  been  accustomed  to  see  it  in  the 
towns  in  Britain. 

372.  In  the  American  towns  the  trees  are  planted  in  holes, 
prepared  for  them  in  the  same  way  as  has  been  described  in  regard 
to  the  planting  of  those  in  Paris,  but  at  from  25  to  30  feet  apart 
m  the  lines,  and  in  most  cases  from  12  to  15  feet  from  the  houses 
on  each  side,  and  they  are  generally  protected  for  a  time  by  a 
guard  of  strong  wood-work.  Here  the  trees  grow  very  rapidly, 
and  in  a  verjr  few  years  they  become  so  large  and  ovei^rown 
that  liberal  pruning  has  to  be  applied  on  all  sides  to  keep  them 
within  bounds,  and  to  prevent  them  shutting  out  the  light  from 
the  windows  of  the  houses  and  encroaching  on  the  traffic  of  the 
streets.  Therefore  in  all  the  large  towns  there  are  men  whose 
duty  it  is  to  attend  to  the  trees.     These  are  called  town  foresters. 

373.  In  the  neighbourhood  of  all  the  principal  American  towns 
there  are  extensive  nurseries,  in  which  young  trees  are  reared  solely 
for  the  purpose  of  transplanting  into  the  streets.  In  these  nurseries 
the  trees  are  carefully  trained  to  a  necessary  height  and  strength 
before  they  are  removed,  and  this  is  generally  from  12  to  15  feet 
high,  with  a  stem  from  3  to  4  inches  diameter  at  4  feet  up. 

•  374.  In  Paris,  nurseries  are  entirely  devoted  to  the  rearing  of 
trees  for  planting  in  the  boulevards,  squares,  and  gardens.  There  is 
one  at  Petit  Bry,  near  Nugent-sur-Mame,  which  consists  of  about  45 
acres  of  ground.  From  the  locality  of  the  ground  being  at  times 
flooded  by  the  river  Mame,  and  thus  apt  to  destroy  the  young  plants, 
ridges  of  earth  are  formed,  of  about  6  feet  in  width,  on  the  top  of 
which  the  plants  intended  for  the  avenues  in  the  city  are  inserted, 
at  about  3  feet  apart  This  necessary  precaution  of  raising  the  plants 
above  the  common  level  of  the  ground  so  as  to  be  out  of  the  reach  of 
the  river  water,  has  also  proved  an  advantage,  inasmuch  as  the  trees, 
being  planted  in  the  loose  earth  of  the  ridge,  are  placed  above  the 
general  level  of  the  ground,  and  consequently  are  much  easier  re- 
moved fox  transplanting,  besides  their  having  a  better  supply  of 
fibrous  roots  than  they  could  have  if  otherwise  dealt  with. 

375.  When  the  young  trees  are  sent  out  of  the  nursery  for  plant- 
ing on  the  boulevards  in  Paris,  they  are  found  all  well -trained, 
straight-stemmed  plants,  with  nearly  uniform  heights ;  and  they  must 
have  a  clean  stem  of  about  10  feet  in  height  and  3  inches  in 
diameter^  with  a  corresponding  well-balanced  top. 

376.  The  foregoing  statements  in  respect  to  how  the  French  and 
the  Americans  go  to  work  in  the  rearing  of  trees  in  their  towns  and 
cities,  with  a  view  to  ornament,  shelter,  and  shade,  are  sufficient  to 
convince  us  that  we  are  very  far  behind  the  age  in  this  branch  of 
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tree-culture,  notwithstanding  the  parks  and  gardens  in  connection 
with  many  of  our  towns.  These  are  only  a  part  of  what  is  wanted, 
and  to  the  masses  of  the  people  can  only  be  taken  advantage  of  and 
enjoyed  on  Sunday  or  on  a  holiday,  but  are  not  adapted  to  promote 
the  health,  morals,  and  happiness  of  the  working  classes  in  their  every- 
day life.  It  is  therefore  to  be  hoped  that  a  new  era  is  about  to  com- 
mence in  this  country  in  respect  to  the  planting  of  trees  in  our  towns 
and  cities,  and  that  ere  long  we  will  find  all  classes  in  towns  enjoying 
the  luxury  of  walking  the  streets  under  the  shelter  and  shade  of  ad- 
mirable trees,  as  these  are  at  all  times  calculated  to  elevate  the  minds 
even  of  the  most  degraded  of  our  race. 


SEOnOK   VII. — OBNAMENTAL  PLANTING   IK  THE  PARKS  IHMEDIATBLT 
SURBOUNDING   THE  RESIDEN0E8  OF  LANDED   PROPRIETORS. 

377.  Every  forester  who  aims  at  anything  like  taking  a  high  stand- 
ing in  his  profession  should  be  able  to  produce  plans  for  and  carry  out 
ornamental  planting  on  the  parks  immediately  surroimding  the  resi- 
dence of  his  employer,  as  well  as  to  attend  to  the  management  of  the 
outer  plantations  on  the  properties.  There  are  few  foresters,  however, 
who  can  undertake  and  execute  with  true  natural  taste  this  branch  of 
the  profession,  because  it  involves  the  study  of  trees  in  a  pictorial 
point  of  view,  and  as  forming  individual  parts  of  the  general  natural 
scenery  of  a  neighbourhood,  in  connection  with  hills,  ravines,  plains, 
undulations,  &c.,  on  the  one  hand,  and  with  natural  woods,  lakes,  or 
river  on  the  other,  as  may  be  in  existence  on  the  field. 

378.  Therefore,  before  a  forester  can  undertake,  with  any  chance 
of  his  doing  credit  to  himself,  or  of  giving  his  employer  satisfaction, 
ornamental  planting  in  the  park  Burrounding  a  mansion  of  any  pre- 
tensions,  he  must  have  studied  the  subject  of  trees  in  reference  to  the 
form  and  magnitude  that  each  species  is  likely  to  take  on  the  site 
and  soil  he  is  to  operate  upon ;  the  outline  that  each  species  natur- 
ally assumes  as  it  is  observed  resting  on  the  background,  whether  that 
may  be  a  grass-covered  slope,  the  sky,  or  other  trees ;  the  prevailing 
colour  of  the  bark  and  leaves  of  each  kind ;  the  efiect  of  grouping 
each  kind  separately,  and  that  of  intermixing  them,  whether  on  low 
lands  or  on  hill-sides  or  hill-tops ;  and  the  combination  of  all  these 
points,  in  order  to  form  a  perfect  and  therefore  pleasing  picture  out  of 
the  natural  features  of  the  field,  together  with  the  trees  as  arranged 
and  planted  on  it  For  the  information  of  foresters  who  may  not  have 
devoted  their  attention  much  to  this  very  important  branch  of  arbori- 
cultural  study,  we  shall  devote  a  few  paragraphs  to  the  explanation 
of  the  principal  points  to  be  kept  in  view  in  the  laying-off  of  planta- 
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tions  on  the  parks  surroundiiig  the  seats  of  landed  proprietors ;  after- 
wards we  will  give  some  practical  directions  as  to  the  best  mode  of 
rearing  trees  for  planting  out  on  parks,  so  as  to  produce  immediate 
effect  within  as  short  a  time  as  is  consistent  with  perfect  success  in 
attaining  the  object  in  view. 

379.  The  first  point  to  be  taken  into  consideration,  preparative  to 
the  object  under  notice,  is  the  situation  of  the  mansion-house.  This 
should  be  a  considerable  way  back  from  a  public  road,  and,  if  pos- 
sible, equally  as  far  from  a  town  or  village.  The  house  should  be 
situated  on  a  gentle  slope,  facing  the  south,  with  rising  ground  behind, 
on  which  to  form  a  background  of  woods.  The  park  should  extend 
&om  the  house  southwards,  eastwards,  and  westwards,  and  should 
embrace  a  field  not  less  than  160  acres,  and  should  be  bounded  by 
roads,  or  the  farm-fields  of  the  estata  It  should  not  have  a  formal 
outline,  such  as  a  square  or  a  circle,  but  should  be  irregular  and 
natural-looking  in  this  respect ;  and,  if  possible,  it  should  be  much 
longer  than  broad,  so  as  to  give  the  command  of  an  extended  view 
from  the  windows  of  the  house  southwards  in  front.  In  its  surface 
the  park  should,  where  practicable,  be  of  a  varied  and  somewhat 
undulating  character,  as  a  dead-level  surface  always  produces  a  dull 
effect ;  and  the  boundaries  should,  as  it  were,  run  into  the  country 
beyond,  without  showing  any  distinctly  defined  terminations ;  and 
where  there  is  a  running  stream,  or  a  natural  lake,  these  should  be 
embraced. 

380.  The  rising  ground  behind  the  site  on  which  the  house  is  now 
supposed  to  be  built  should  be  planted  with  trees  of  kinds  to  suit  the 
soil  and  part  of  the  country,  keeping  in  view  to  use  a  considerable 
portion  of  the  coniferous  kinds,  in  order  to  their  dark  foliage  forming 
a  better  background  for  a  mansion  than  the  lighter  green  of  the 
leaves  of  the  hard-wooded  kinds.  This  is  a  point  not  generally 
attended  to,  and  hence  we  often  see  the  outlines  of  a  mansion-house 
so  much  blended  with  the  colour  of  the  trees  behind  it  as  to  be  but 
faintly  seen  till  it  is  near  at  hand ;  while,  when  the  background  is 
made  up,  in  great  part,  by  trees  of  a  dark-green  colour,  the  outlines 
of  the  building  are  brought  prominently  out,  and  therefore  the  house 
is  seen  to  much  advantage  from  a  great  distance.  The  plantations 
on  the  rising  ground  behind  the  house  should  be  made  to  extend  so 
far  back  as  to  secure  the  appearance  of  a  continuous  wooded  district 
in  that  (the  north)  direction,  when  seen  either  from  the  park  in  front, 
or  firom  the  roads  in  the  country  beyond  it  to  the  south.  This  gives 
an  extensive  aspect  to  the  domain,  and  withal  adds  to  its  appearance 
a  degree  of  comfort  and  security  it  could  not  otherwise  present.  The 
plantations  on  the  north  side,  or  back  of  the  house,  should  be  laid  off 
80  as  to  spread  out  wings  on  the  west  and  east  sides  of  it — that  is, 
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80  as  to  embrace  the  house  on  these  sides,  coming  down  from  the 
higher  ground  with  a  bold  sweep  on  each  side,  and  thus  produce 
shelter  from  three  points — the  north,  east,  and  west — leaving  the 
view  open  from  the  house  to  all  points  from  the  east  on  the  one 
hand,  round  southwards  to  the  west  on  the  other. 

381.  All  along  the  boundary  of  the  park,  plantations  should  be 
laid  off  in  such  a  way  as  to  exclude  any  objects  which  it  may  be 
considered  desirable  to  hide  from  the  house  and  park,  and  to  bring 
more  prominently  into  view  any  that  it  may  be  considered  desirable 
to  be  always  under  the  eye  of  the  proprietor.  In  laying  oflf  these 
plantations  along  the  boundary  of  the  park,  they  should  be  made  to 
come  into  it  with  bold  bendings  at  well-chosen  points  according  to 
the  natural  undulations  and  other  peculiarities  of  the  district,  and  at 
the  same  time  particular  care  should  be  had  to  make  corresponding 
sinuosities,  and  here  and  there  glades  showing  the  better  features  of 
the  country  beyond.  Nothing  like  a  continuous  belt  of  wood  should 
be  formed  on  the  boundary,  but  only  well-defined  plantations,  the 
position  of  which  can  only  be  determined  by  a  careful  and  tasteful 
consideration  of  the  field,  and  the  different  objects  surrounding  and 
in  connection  with  it  on  the  spot. 

382.  The  park  itself  should  be  broken  up  by  groupings  of  trees  of 
different  kinds,  in  various  proportions  of  intermixture,  and  particular 
kinds  separately,  all  as  the  case  may  require  to  bring  out  a  perfect, 
and  natural  picture  of  the  whole  scene  in  all  its  diversity  of  bearings, 
and  in  all  its  connections,  both  in  respect  to  itself  and  the  frame 
surrounding  it.  In  the  immediate  neighbourhood  of  the  house  the 
field  should  be  left  pretty  open,  forming  an  irregular  lawn,  with  only 
a  few  of  the  very  best  specimens  of  trees  on  it,  and  such  as  may  be 
considered  in  all  respects  ornamental,  or  at  least  likely  in  time  to 
become  so ;  and  gradually  at  greater  distances  from  the  house  the 
park  should  be  dotted  with  groups  of  trees,  and  with  single  speci- 
mens, making  the  groupings  and  massings  more  extensive  as  the 
distance  becomes  greater  from  the  house ;  but  in  no  case  should  the 
massings  and  groupings  be  made  so  large,  or  come  so  close  together, 
as  to  show  a  heaviness  approaching  to  a  continued  wood ;  on  the 
contrary,  the  whole  should  form  such  an  agreeable  blending  of  wood, 
field,  water,  and  other  objects  in  the  neighbourhood,  as  may  produce 
pleasure  to  the  eye  and  the  other  senses,  without  the  appearance  of 
any  point,  whether  in  the  blending  of  the  colours  or  the  arrangement 
of  the  objects,  to  offend  the  eye  of  the  most  refined  taste.  Any  sheet 
or  running  stream  of  water  that  may  be  embraced  in  the  field  should 
not  be  shown  as  of  one  piece  from  any  part  of  the  park,  but  should 
be,  as  it  were,  broken  up  into  several  portions,  by  planting  trees  and 
bushes  at  proper  points  on  its  sides,  so  as  to  cause  the  one  sheet  or 
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stream  to  represent  several,  and  thus  produce  the  appearance  of  a 
greater  extent  of  water  than  really  exists. 

383.  The  whole  field  beyond  the  lawn  should,  when  finished,  rep* 
resent  natural  forest  scenery,  with  open  glades  occasionally  to  bring 
into  view  the  distant  prospect  of  any  picturesque  object  in  the  sur- 
lounding  country,  and  with  thickets  to  blind  objects  of  an  opposite 
character :  and  in  attending  to  this,  all  advantage  should  be  taken  of 
the  natural  inequalities  of  the  surface,  so  as  to  bring  out  the  whole 
to  represent  natural  scenery. 

384.  The  principal  approach  to  the  residence  should  outer  the 
park  at  a  point  of  its  boundary  where  there  are  some  old  and 
picturesque  trees,  and  where  an  open  glade  has  been  left  for 
a  distant  view  of  the  country  beyond.  Here  it  should  enter 
and  be  continued  through  the  field  by  one  regular  bold  sweep 
for  a  considerable  distance,  carrying  it  along  so  as  to  obtain  the 
most  commanding  views  of  the  park  itself,  and  of  the  scenery 
beyond  it,  and,  if  possible,  so  as  to  keep  the  mansion-house  out 
of  view  for  the  first  half  of  its  length.  This  object  attained,  it 
should  next  be  led  in  such  a  way  as  to  give  the  best  possible  view 
of  the  water,  whether  a  stream  or  a  lake,  and  of  its  wooded  surround- 
ings, when  it  should  by  a  contrary  bend  be  carried  gracefully 
towards  one  of  the  ends  of  the  mansion,  where  a  glance  of  a  flower* 
garden  may  be  had  in  passing,  and  thence  round  to  the  front  door, 
from  which  point  the  park  should  be  seen  as  one  grand  whole.  Of 
course  the  principal  approach  should  be  introduced  into  the  park  at  a 
point  near  the  railway  station  of  the  district,  while  other  ways  may 
be  made  to  other  points  from  the  back  parts  of  the  mansion  as  may 
suit  the  objects  in  view,  whether  these  may  be  for  the  convenience 
of  the  kitchen,  the  garden,  the  stables,  or  that  of  getting  at  the 
country  lying  to  the  north  of  the  house. 

385.  The  kinds  of  trees  should  consist  of  all  that  may  be  con* 
sidered  suitable  for  the  district  and  its  soil,  but  the  greater  portion 
certainly  should  be,  it  the  place  is  in  a  favourable  part  of  the 
country,  oak,  sycamore,  elm,  a  few  Spanish  chestnut  and  horse- 
chestnut,  with  maple,  lime-tree,  and  beech;  with,  of  course,  a 
suitable  proportion  of  larch  and  other  coniferous  kinds  on  properly 
chosen  parts,  so  as  to  produce  effect  with  the  other  kinds.  But 
besides  these  common  kinds  of  trees,  there  are  many  others  which 
should  be  introduced,  and  that,  too,  pretty  largely,  such  as  the 
Douglas  fir,  the  'Indian  cedar,  and  various  hardy  kinds  of  silver  fir, 
pine,  thuja,  cupressus,  &c.,  all  of  which  are  calculated  to  produce 
both  useful  timber  and  ornamental  effect. 

386.  We  shall  now,  as  was  proposed,  give  a  few  practical  direc- 
tions as  to  the  best  mode  of  rearing  trees  for  planting  out  on  parks. 


94  ORNAMENTAL   PLANTING  IN  PARKS. 

80  as  to  produce  immediate  effect  within  as  short  a  time  as  is  con- 
sistent with  perfect  success  in  attaining  the  object  in  view. 

When  it  is  arranged  to  build  a  mansion  on  a  certain  site,  the  park 
in  connection  should  be  laid  off,  and  its  surrounding  plantations 
made  without  delay,  in  order  that  they  may  have  attained  some 
growth  by  the  time  the  house  is  completed.  These  surrounding 
plantations  may  properly  be  planted  with  young  trees  in  the  usual 
way  of  forming  other  plantations  on  the  estate ;  but  in  clothing  the 
park  itself  with  its  groupings  and  single  trees,  the  plants  for  these 
should  be  reared  in  a  nursery  formed  temporarily  for  the  purpose  in 
a  corner  of  the  park,  and  planted  out  on  it  after  they  have  attained 
such  a  size  as  to  produce  immediate  effect  when  planted. 

387.  The  site  for  this  nursery  should  be  chosen  in  rather  a  shel- 
tered part  of  the  field,  where  the  land  is  of  a  loamy,  free,  and  open 
character,  and  the  extent  required  will  of  course  depend  upon  the 
number  of  trees  that  will  be  necessary  to  clothe  the  field,  and  this 
again  will  depend  on  the  extent  of  land  embraced  in  the  field.  The 
forester  having  ascertained  the  number  of  trees  he  will  require  for 
the  clothing  of  the  park,  with  all  its  groupings,  &c.,  he  will  next  cal- 
culate how  many  of  them  may  be  reared  on  an  acre  of  nursery-ground 
when  planted  in  lines  at  4  feet  apart  and  6  feet  between  the  lines. 
He  will  find  that,  at  these  distances  between  the  young  trees,  he  will 
be  able  to  plant,  in  round  numbers,  1800  plants  on  the  acre ;  so  that, 
having  ascertained  this  point,  he  will  at  once  know  how  much  land 
to  enclose  for  the  nursery  in  order  to  rear  the  number  of  plants  he 
requires. 

388.  An  extent  of  ground  enclosed  as  a  nursery  for  the  rearing  of 
the  young  trees,  suitable  to  the  object  in  view,  the  forester  will  next 
lay  tibe  whole  off  in  the  form  of  beds  4  feet  broad,  with  an  alley  or 
path  24  inches  in  breadth  between  every  two,  thus  making  the  beds 
6  feet  bi*oad  from  centre  to  centre  of  the  alleys.  This  done,  he  will 
take  a  full  spit  and  shovel  of  earth  out  of  each  alley,  and  throw  it 
on  its  corresponding  bed,  thus  deepening  all  the  alleys  to  about  9 
inches,  and  raising  the  beds  correspondently.  On  this  soil  now  laid 
on  the  beds,  well-rotted  manure  should  be  laid  to  the  depth  of  about 
2  inches,  which  should  be  slightly  dug  in  immediately  afterwards, 
and  this  will  complete  the  preparation  of  the  beds  for  the  reception 
of  the  young  trees  to  be  planted  on  them. 

389.  The  young  trees  should  now  be  selected  from  a  public  nursery , 
taking  care  to  have  all  the  deciduous  kinds  from  4  to  5  feet  high, 
and  the  evergreens  or  coniferous  kinds  from  1  to  2  feet  high,  according 
to  their  rooting  natures  respectively.  In  choosing  plants  for  such  a 
purpose  as  is  under  notice,  none  should  be  taken  but  those  of  the 
most  healthy,  weU-rooted,  weU-branched,  and  clean-stemmed  charac- 
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ters ;  for  if  these  points  ore  not  attended  to,  there  will  be  difficulty 
experienced  in  afterwards  training  them  to  make  really  good  and 
well-grown  young  trees  for  the  purpose.  The  plants  of  all  the 
different  kinds  required  chosen  as  advised,  they  should  be  brought 
to  the  nursery  and  sheughed  there  preparative  to  their  being  planted 
in  the  beds. 

390.  In  planting  them  in  the  beds,  the  roots  of  each  individual 
should  be  placed  on  the  surface  of  the  manured  ground,  and  the  plant 
held  in  its  upright  position  till  enough  of  the  earth  around  it  is  put 
about  its  roots  to  support  it  for  a  time,  but  no  more.  This  should  be 
done  to  each  plant,  observing  to  put  only  one  row  along  the  middle 
of  each  bed,  and  to  keep  the  plants  4  feet  apart  from  each  other  in 
the  line,  and  to  arrange  each  kind  on  the  same  bed  or  beds  continu* 
ously  till  it  is  all  planted,  simultaneously  with  the  operation  of 
setting  the  plants  in  their  places  along  the  beds,  as  just  described ; 
other  men  follow  taking  more  earth  out  of  the  alleys,  and  laying  it 
on  the  adjoining  beds,  all  so  as  to  secure  the  roots  of  the  trees  now 
standing  on  them  being  properly  covered  with  and  planted  in  it 
As  the  earth  is  thus  taken  out  of  the  alleys,  it  should  be  carefully 
broken  and  levelled  about  the  roots  of  the  young  trees,  so  as  to 
secure  their  being  planted  to  a  proper  depth,  and  in  a  satisfactory 
way  in  all  respects.  And  while  the  work  of  removing  the  earth 
from  the  alleys  and  adding  it  to  the  beds  goes  on,  attention  should 
be  paid  to  give  the  sides  of  both  a  uniform  slope,  as  the  nature  of 
the  soil  may  require,  in  order  to  prevent  their  falling  down  into  the 
bottoms  of  the  alleys  after  the  work  is  finished. 

391.  The  alleys  will  now  act  as  drains  to  the  beds,  but  as  water 
would  lodge  in  them  after  rains,  provision  should  be  made  to  obviate 
this  by  cutting  an  open  ditch  along  one  of  the  ends  of  the  beds, 
into  which  all  the  alleys  should  run,  and  this  should  be  carried 
out  from  the  nursery  to  empty  its  water  into  some  other  ditch  or 
conduit. 

392.  The  young  trees  planted  in  the  way  described,  they  should 
be  attended  to  and  kept  clear  of  weeds  at  all  times  by  the  frequent 
use  of  the  hoe  in  summer.  And  in  order  to  promote  their  growth 
ps  much  as  possible,  they  should  have  a  slight  manuring  of  old  and 
well-rotted,  not  rich,  manure,  or  well -decayed  vegetable  mould,  every 
autumn  or  spring,  which  should  be  dug  in — ^very  shallowly,  however, 
in  order  not  to  disturb  the  young  roots  of  the  plants.  And  besides, 
they  should  be  attended  to  in  respect  to  shortening  any  branches 
seeming  to  grow  unduly  strong,  and  to  maintaining  only  one  top  or 
leader  on  each  specimen. 

393.  If  the  trees  are  dealt  with  in  this  way,  they  will  grow  up 
rapidly,  and  very  soon  attain  a  height  of  stem  and  breadth  of  top 
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i¥hich  will  warrant  their  being  planted  out  with  the  view  of 
their  producing  immediate  e£fect.  The  object  of  planting  and  rear- 
ing them  in  this  way  is  to  gain  a  few  years,  as  compared  with  the 
time  they  would  require  to  attain  the  same  height  if  they  were 
planted  out  in  the  field  at  once  in  the  places  they  were  to  occupy. 
In  short,  by  the  mode  recommended,  the  trees  will  be,  say,  12  feet 
high,  in  half  the  time  they  would  have  taken  to  attain  this  height 
had  they  been  put  out  on  the  field  at  once. 

394.  We  have  still  to  refer  to  the  very  great  advantages  gained  by 
planting  those  young  trees  on  ridges  in  the  nursery,  instead  of  in 
the  level  ground  in  the  usual  way.  In  the  beds,  the  roots  of  the 
plants  are  all  kept  within  the  breadth  of  about  3  feet,  and  are  not 
allowed  to  spread  out  where  they  cannot  afterwards  be  secured  for 
safe  transplanting,  as  is  the  case  with  plants  inserted  in  the  surfcu^ 
in  the  usual  way ;  and  therefore  by  this  mode  of  culture  we  have  a 
security  for  all  the  roots  of  every  plant  being  carried  with  them 
when  they  come  to  be  removed,  and  this  is  of  great  importance 
for  perfect  success  in  transplanting.  Besides,  from  the  roots  of  the 
plants  being  confined  within  a  given  breadth,  they  rise  more  to  the 
surface  than  in  the  case  of  the  roots  of  plants  placed  in  the  ground 
in  the  usual  way ;  and  in  consequence  they  get  all  the  advantages 
of  food,  air,  and  sun  in  a  greater  degree,  which  results  in  a  much 
more  rapid  growth.  And  still  further,  when  the  time  for  transplant- 
ing arrives,  the  plants  are  in  all  respects  fully  and  perfectly  prepared 
for  the  operation  being  successfully  performed,  inasmuch  as,  by  what- 
ever mode  this  is  done,  the  plants  can  be  removed  with  perfect  balls, 
by  simply  placing  the  machine  at  the  end  of  a  line  of  the  plants  and 
slackening  the  roots  of  each  one  on  the  sides  of  the  bed,  when  the 
whole  mass  in  connection  with  it  can  be  removed  entire  without 
any  excavating  whatever,  and  placed  in  the  pit  previously  prepared 
for  it.  In  short,  plants  treated  in  this  way  cannot  fail  to  grow, 
and  therefore  it  is  that  we  recommend  this  mode  of  culture  for  all 
purposes  for  which  plants  of  large  size  are  wanted,  even  for  hedgerow 
trees. 

395.  In  planting  out  on  their  permanent  sites  trees  of  the  descrip- 
tion under  notice,  the  first  point  to  attend  to  is  to  make  sure  that 
the  field  is  in  all  respects  of  a  dry  character  of  soil,  as,  if  it  is  not  so, 
disappointment  may  be  the  result.  Of  course,  if  it  be  not  naturally- 
dry,  it  should  be  made  so  by  a  system  of  thorough  drainage  previous 
to  the  planting  being  undertaken  on  it.  The  field  made  dry,  the 
holes  for  the  trees  should  be  made  about  4  inches  deeper  than  the 
thickness  of  their  balls,  and  about  2  feet  wider  in  diameter,  in  order 
to  admit  of  a  sufiBicient  quantity  of  prepared  earth  being  put  into 
each  about  the  roots.     As  each  hole  is  made  for  a  tree,  about  three 
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wheelbarrow -loads  of  previously  prepared  earth — say  good,  light, 
turf  loam,  containing  a  quarter  of  its  bulk  of  well-rotted  vegetable 
mould,  or  common  manure  of  the  same  character — should  be  laid 
down  on  the  outside  of  it,  keeping  this  clear  of  the  soil  taken 
out  of  it.  The  hole  for  a  tree  being  made  ready  for  it  in  this  way, 
a  quantity  of  the  prepared  earth  should  be  next  thrown  into  the 
bottom,  say  to  the  depth  of  3  inches  over  all ;  and  on  this  the  ball  of 
the  tree  should  be  placed,  observing  that  it  is  not  too  deep,  nor  too 
high,  but  with  its  top  part,  at  the  bottom  of  the  stem,  about  2  inches 
under  the  level  of  the  land  around.  These  points  attended  to,  and 
the  tree  placed  properly  upright,  what  remains  of  the  prepared  earth 
should  now  be  put  carefully  to  the  ball  all  round,  observing  to  put 
it  under  the  ball  where  any  hollowness  appears,  and  to  cover  it  in 
such  a  way  that  every  part  of  it  and  its  roots  may  have  a  covering 
of  3  inches  of  the  fine  earth ;  and  this  done,  the  whole  may  be  filled 
with  the  soil  previously  taken  out  of  it,  taking  care  to  break  it  finely, 
and  to  apply  it  regularly  as  it  is  put  in,  and  not  to  displace  any  of 
the  finer  earth  now  lying  on  the  balL 

396.  As  each  tree  is  planted  it  should  have  a  liberal  watering 
about  its  roots,  so  as  to  settle  the  earth  well  about  them,  but  no 
tramping  of  the  earth  should  be  made  till  two  or  three  days  after 
planting,  when  it  can  be  made  firm  and  level  in  the  usual  way,  and 
supports  put  to  such  of  the  subjects  as  may  require  them. 
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CHAPTER    IV. 


SECTION  1. — MAKAQEHENT  OF  THE   DIFFERENT  SORTS  OF   HEDGE  FENCES. 

397.  There  is  no  fence  more  generally  in  use  in  the  cultivated 
districts  of  Britain  than  the  thorn  hedge ;  and  considering  its  perma- 
nent nature  as  a  fence  upon  good  land,  it  is  certainly  the  best  adapted 
for  most  purposes  where  a  neat  and  clothed  appearance  is  the  object. 
The  hedge  is  very  much  improved  by  having  one-third  of  beech  plants 
mixed  among  the  thorns  in  planting,  and  this  more  particularly  upon 
high  situations  with  a  light  soil.  There  the  thorns  are  very  apt  to 
die  early ;  but  when  mixed  with  a  proportion  of  beech  plants,  which 
thrive  well  in  a  light  soil,  the  fence  is  much  improved  both  in  health 
and  appearance.  The  soil  upon  which  we  have  found  the  thorn  thrive 
best  as  a  hedge  fence,  and  in  which  it  is  likely  to  live  to  a  great  age, 
is  a  heavy  loam  upon  a  dry  bottom.  In  all  light  soils,  such  as  moss, 
sand,  or  gravel,  thorns  are  very  apt  to  die  suddenly ;  and  therefore 
on  land  of  these  characters  beech  should  always  be  planted  as  hedges, 
and  not  thorn. 

398.  Many  recommend  the  practice  of  manuring  poor  light  soils, 
for  the  reception  of  thorn  plants,  in  the  forming  of  a  hedge  fence ; 
but  this  we  can  by  no  means  approve  of;  and  we  mention  this  cir- 
cumstance in  order  to  put  the  inexperienced  upon  their  guard.     We 
have  often  had  occasion  to  observe,  that  those  hedges  which  were 
planted  with  manure  in  a  naturally  light  poor  soil,  and  upon  a  high 
situation,  did  indeed  grow  freely  for  the  first  two  or  three  years  after 
planting ;  but  as  soon  as  the  manure  had  lost  its  effects  upon  the 
plants,  they  fell  into  a  state  of  bad  health ;  and  in  the  course  of  five 
years  from  the  time  of  planting,  such  a  hedge  was  much  inferior  to 
others  which  had  received  no  manure  upon  the  same  soil  and  situa- 
tion.    The  best  manure  for  thorns  in  a  light  soil  is  a  good  dressing 
of  clay  or  heavy  loam,  if  it  can  possibly  be  had ;  and  if  that  cannot 
be  got,  plant  beech  instead  of  them  in  the  natural  soil,  as  this  plant 
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will  be  sure  to  succeed  if  attention  be  paid  to  keeping  clean  in  sum- 
mer, and  cutting  in  autumn  or  spring. 

399.  As  the  thom  is  a  plant  better  suited  for  hedges  in  agrioul- 
tnral  districts  in  this  country  tban  beech  or  any  other  plant  ve  are 
yet  acquainted  with,  where  the  soil  ia  at  all  suitable  to  it,  it  should 
be  planted  alone,  and  without  any  intermixture  whatever.  This  may 
be  done  on  any  description  of  land  varying  trom  a  light  loam  to  a 
clay,  but  not  upon  land  that  may  be  termed  lighter  than  the  former. 
If  much  lighter,  or  approaching  te  sandy  loam,  a  mixture  of  beech 
should  be  used  with  the  thom ;  and  if  sand  or  gravel,  beech  alone 
should  be  used 

400.  In  the  planting  of  thom  and  beech  hedges,  two  methods  are 
practised,  according  as  the  soil  may  be  damp  or  dry.  The  one 
method  is  that  of  planting  the  hedge  on  the  brow  of  an  open  ditch, 
made  at  the  same  time  for  the  purpose  of  keeping  the  roots  of  the 
hedge  dry  and  for  collecting  and  carrying  off  water  from  the  field  or 
plantetion  which  it  surroirnds.  The  other  method  is  that  of  plant- 
ing the  hedge  upon  the  surface  of  the  soil  without  any  ditch  what- 
ever :  and  either  of  these  methods  may  be  adopted  according  to  cir- 
cumstances ;  although,  for  our  own  part,  we  are  decidedly  in  favour 
of  the  latter  method,  as  being  the  moat  neat  and  least  expensive  in 
executing,  as  well  as  taking  up  much  less  room  in  the  field ;  emd 
where  the  soil  ia  rendered  dry  it  thrives  better. 

Fig.  6  is  a  section  of  a  hedge  planted  upon  the  brow  of  a  ditch ; 
and  by  referring  to  it,  the  method  of  planting  the  same  will  be  easily 


ng.s. 


401.  In  executing  the  work  of  planting  a  hedge  of  the  description 
shown  in  the  above  figure,  the  operator  first  stretches  his  line  along 
the  run  of  the  ground  where  the  hedge  is  to  be  planted,  and  which 
it  is  undeiBtood  has  been  previously  set  off  by  pins  driven  into  the 
ground  ;  but  instead  of  placing  the  line  in  the  exact  run  of  where  the 
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hedge  is  to  be  planted,  the  operator  pins  it  down  about  6  inches  to 
that  side  of  the  run  upon  which  the  open  ditch  is  to  be  made.  He 
next  proceeds  to  level  and  clean  from  all  weeds,  &e.,  with  the  com- 
mon spade  wliich  is  used  in  doing  this  work,  the  surface  of  the  ground 
all  along  upon  the  run  or  hedge-line,  as  far  as  his  line  has  been 
stretched,  to  the  breadth  of  about  24  inches  back  from  his  line ;  and 
having  done  this,  in  a  manner  to  correspond  with  the  rising  or  fall- 
ing of  the  ground  in  the  run  of  the  hedge,  observing  to  level  up  or 
reduce  any  sudden  inequality,  he  next  proceeds  to  mark  oflF  carefully 
the  edge  of  the  ditch  upon  which  his  line  was  first  stretched ;  and  in 
doing  this,  the  operator  turns  his  face  to  the  side  where  the  ditch  is 
to  be,  and  with  his  foot  he  forces  the  spade  pretty  deeply  into  the 
ground,  cutting  the  surface  exactly  all  along  by  the  line ;  but  he  must 
observe  not  to  cut  perpendicularly  with  the  spade,  but  to  cut  with  a 
considerable  slope  to  the  ditch,  in  order  to  form  part  of  its  side,  as 
may  be  seen  by  glancing  at  fig.  6,  where  b  represents  the  point  upon 
which  the  line  rests,  with  the  slope  of  the  ditch  under ;  and  when  he 
has  finished  the  cutting  of  the  one  side  as  directed,  he  will  lift  his 
line  4  feet  to  the  opposite  side,  in  order  to  form  the  other  side  of 
the  ditch,  as  at  g,  observing  to  make  the  second  cut  exactly  parallel 
with  the  first ;  and  in  the  act  of  cutting  he  must  turn  his  face  again 
to  the  ditch,  in  order  to  form  the  opposite  slope.  Both  sides  of  the 
ditch  being  marked  oflf,  the  operator  with  his  spade  next  raises  the 
turf,  or  whatever  the  surface  may  be,  but  which  should  be  always 
cleaned  from  weeds,  the  outer  edge  of  which  he  first  marked  off  at  ft ; 
and,  lifting  it  up,  he  turns  it  upside  down  upon  the  part  which  he 
formerly  levelled  for  the  planting  of  the  hedge,  which  part  is  now 
termed  the  bed,  as  at  e,  upon  which  the  roots  of  the  young  plants  are 
to  be  laid ;  and  in  doing  this  part  of  the  work,  6  inches  of  the  level 
part  must  be  left  between  the  side  of  the  bed  and  the  edge  of  the 
ditch,  which  is  termed  the  scarcement,  and  is  meant  to  support  the 
bed  firmly,  as  well  as  to  prevent  the  rolling  down  of  loose  earth  from 
the  bank  a  into  the  ditch  c ;  therefore  the  operator,  in  lifting  the  soil 
from  the  edge  of  the  ditch  in  order  to  make  up  the  plant  bed,  must 
keep  it  regularly  6  inches  back  from  the  edge ;  and  in  preparing  the 
bed  for  the  reception  of  the  roots  of  the  young  plants,  it  must  be 
made  3  inches  above  the  level  part  or  scarcement,  upon  the  outside, 
and  this  in  a  compact  level  manner,  and  must  slope  backwards  from 
the  outer  edge  at  an  angle  of  about  45  degrees.  (See  fig.  at  e.)  And 
this  in  order  that  the  roots  of  the  plants  may  not  be  flat,  but  dip  into 
the  earth,  and  that  their  tops  may  incline  considerably  upwards. 

The  bed  and  scarcement  being  finished,  as  has  been  directed  above, 
and  made  perfectly  clean  from  weeds,  the  next  part  of  the  work  is  to 
have  the  plants  prepared  for  putting  in ;  and  as  it  is  presumed  that 
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the  plants — say  thorn  and  beech — have  been  brought  forward  in  due 
time  and  put  into  the  earth  by  the  roots  in  a  dry  part  near  the  work, 
the  operator  will  bring  them  forward,  and  before  putting  them  into 
their  bed,  he  will,  with  a  pruning-knife,  and  not  with  an  axe,  as  many 
carelessly  do,  cut  every  thorn  plant  down  to  within  about  4  inches 
of  the  top  of  the  root — or,  in  other  words,  leaving  only  4  inches  of 
the  stem  of  each  plant  But  with  regard  to  the  beech  plants,  if  any 
are  to  be  planted  among  the  thorns,  they  must  not  be  cut  at  all,  not 
even  the  tops — ^for  they  do  not  succeed  well  if  cut  at  this  stage ;  and 
beech  plants  for  this  purpose  may  be  from  8  to  12  inches  high. 
Having  the  plants  thus  prepared,  the  principal  operator  will  take  a 
few  plants,  both  of  thorn  and  beech,  in  his  left  hand,  and  with  his 
right  he  will  lay  the  plants  upon  the  slope  or  bed  prepared  for  them, 
putting  in  successively  2  thorns  and  1  beech,  at  the  distance  of  about 
1 0  inches,  plant  from  plant.  In  laying  the  plants  upon  the  bed,  the 
top  or  cut  part  of  the  thorn  may  be  made  to  project  over  the  outer 
edge  of  the  bed  about  2  inches,  which  part  will  set  away  young 
shoots  to  form  the  hedge ;  but  the  beech  must  be  allowed  to  have 
all  their  top  part  lying  out,  with  their  roots  upon  the  same  level  with 
those  of  the  thorns. 

As  the  principal  operator  or  workman  proceeds  in  thus  laying  out 
the  plants  upon  their  bed,  another  careful  person  follows  him,  and 
collecting  the  finest  of  the  soil  from  the  part  of  the  ditch  opened  in 
making  the  bed,  he  puts  it  upon  the  roots  of  the  plants,  covering 
them  very  carefully,  and  using  caution  in  order  not  to  displace  any 
of  the  plants  while  lying  in  their  uncovered  state;  a  third  man 
follows,  who  puts  on  another  spadeful  of  earth  from  the  surface  of  the 
ditch  all  along  upon  that  put  on  by  the  second  man,  which  second 
spadeful  will  be  enough  to  cover  the  roots  securely ;  and  when  this  is 
finished,  the  whole  of  the  soil  thus  put  upon  the  roots  of  the  plants 
should  get  a  shght  tramping  with  the  feet,  in  order  to  make  the 
plants  secure  in  their  place,  and  exclude  the  drought  from  the  roots. 
This  being  done  the  whole  length  of  the  line,  the  whole  of  the  earth 
contained  in  the  ditch  c  is  then  thrown  out  and  made  to  form  the 
bank  above  the  roots  of  the  plants,  in  the  shape  as  seen  in  the  figure 
at  a.  The  ditch  is  generally  made  4  feet  wide  at  top,  and  16  inches 
at  bottom,  and  2  feet  deep ;  and  the  size  of  the  newly  formed  bank, 
which  is  made  from  the  earth  taken  out  of  the  ditch,  will  be  nearly 
2^  feet  deep  at  the  point  above  the  plants  at  a,  and  from  4  to  4^ 
feet  wide  at  the  base.  After  the  earth  has  been  all  thrown  out  of 
the  ditch,  and  it  is  properly  formed,  smooth  upon  each  side  and  level 
in  the  bottom,  the  bank  should  next  be  formed  to  nearly  the  same 
slope  as  the  edge  of  the  ditch  under  it ;  but  as  it  is  formed  of  loose 
earth,  it  is  better  to  keep  the  slope  of  the  bank  a  little  flatter  than 
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that  of  the  ditch  under ;  and  in  order  to  prevent  any  of  the  loose 
earth  tumbling  into  the  ditch  from  the  bank,  it  should  be  tramped 
and  made  firm  as  the  work  proceeds.  And  when  the  whole  is 
finished,  it  should  receive  a  firm  clapping  by  means  of  the  back  of 
the  spades,  which  keeps  it  all  firm  and  smooth  above. 

In  the  finishing,  the  level  scarcement  ought  to  be  left  in  a  clean 
and  neat  manner,  without  any  roughness  lying  upon  it ;  and  the  tops 
of  the'thorns  should  all  project  regularly,  and  the  soil  be  made  firm 
about  their  necks.  In  this  manner  the  whole  line  of  hedge  is  to  be 
done,  one  line-length  after  another ;  and  when  the  whole  is  finished, 
a  paling  ought  to  be  put  up  on  the  outside  of  the  ditch,  in  order  to 
protect  the  young  hedge  from  the  inroads  of  cattle.  The  paling, 
when  put  up,  will  require  to  be  kept  good  until  such  time  as  the 
hedge  becomes  a  proper  fence  of  itself,  which,  upon  an  average,  may 
not  be  till  it  has  grown  seven  or  eight  years. 

The  method  of  growing  hedges,  as  has  been  directed  above,  is 
excellently  adapted  to  land  of  a  wet  character,  or  rather  where  the 
draining  of  the  land  has  not  been  attended  to ;  for  no  thorn  hedge 
will  succeed  unless  the  ground  upon  which  it  is  planted  be  rendered 
dry ;  therefore,  if  the  ground  where  a  hedge  fence  is  to  be  planted  is 
either  not  naturally  dry  or  not  made  so  by  artificial  drainage,  the 
plan  as  above  detailed  must  be  resorted  to.  Besides,  it  often  hap- 
pens that  in  the  laying  out  of  ground  for  a  new  plantation,  the  drains 
in  it  require  to  be  run  into  some  large  ditch,  in  order  to  act  as  an 
outlet  for  the  water ;  and  in  this  case  the  system  of  fencing  with  a 
ditch  answers  well — that  is  to  say,  all  other  circumstances  corre- 
sponding ;  and  in  such  a  case,  the  ditch  requires  to  be  placed  next 
the  wood,  with  the  hedge  and  bank  outside,  with  the  paling  upon 
the  outer  tail  of  the  bank,  as  at  /  in  fig.  5. 

402.  We  shall  now  refer  to  the  other  method  of  planting  hedges 
— ^namely,  that  of  planting  in  the  surface-soil  without  any  ditch 
whatever.  In  all  cases  where  the  land  is  either  naturally  dry  or  has 
been  rendered  so  by  artificial  drainage,  and  where  there  is  at  the 
same  time  no  necessity  for  any  ditch  as  an  outlet  for  water  from 
drains,  &c.,  made  in  the  neighbourhood,  whether  that  may  be  in  the 
case  of  an  adjoining  field  or  a  plantation,  we  would  advise  not  to 
plant  hedges  in  the  fonn  of  ridge  and  ditch,  but  simply  in  the 
common  soil  of  the  line  of  fence  required.  In  planting  a  hedge  in 
this  manner,  we  have  the  ground  trenched  in  the  line  of  the  hedge 
to  be  planted,  4  feet  wide  by  24  inches  deep ;  and  in  the  act  of 
digging,  we  have  all  root-weeds  carefully  picked  out,  which  ought  to 
be  particularly  attended  to  in  the  planting  of  all  hedges,  seeing  that 
the  eradicating  of  such  afterwards  has  a  tendency  to  disturb  the  roots 
of  the  plants  too  much,  and  check  their  growth  by  admitting  too 
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much  drought  When  the  whole  length  of  the  ground  for  the  in- 
tended hedge  has  been  thus  prepared  by  trenching  and  cleaning,  we 
have  it  very  nicely  levelled  by  the  eye  in  the  first  place ;  and  when 
we  consider  the  ground  to  be  nearly  as  level  as  we  wish  it,  we  next 
place  the  line  along  the  middle  of  the  ground,  stretching  it  pretty 
tightly,  in  order  that  it  may  tell  the  level  by  its  tightness — for  where 
the  ground  is  hollow  the  line  will  be  above  it ;  and  where  the  ground 
is  high  the  line  will  be  lying  too  close  upon  that  part  And  having 
the  Kne  thus  tightly  set,  we  go  upon  it  with  our  feet,  keeping  it  right 
under  the  middle  of  the  soles  of  our  shoes ;  and  in  this  position  we 
tread  the  earth  firmly,  walking  sideways  all  along  the  length  of  the 
line ;  by  doing  this  we  have  the  soil  finn  about  5  inches  upon  each 
side  of  the  line.  Coming  off  at  the  end  of  the  line,  which  we  allow 
to  remain,  we  make  up  with  fresh  soU,  from  one  side  of  the  line,  any 
inequalities  caused  by  the  feet  in  walking  along,  and  beat  the  new 
surface  with  the  back  of  the  spade  as  we  proceed,  keeping  about  7  or 
8  inches  in  breadth  level  on  the  one  side  of  the  line,  and  only  about 
2  or  3  upon  the  other.  This  being  done,  we  next  take  out  an  open- 
ing with  the  spade  upon  that  side  of  the  line  which  has  the  least 
level  ground  upon  it,  and  this  opening  we  make  about  9  or  10  inches 
deep,  according  as  the  roots  of  the  plants  may  require,  taking  care  to 
have  the  opening  neatly  cut  by  the  run  of  the  line.  We  next  have 
the  plants  prepared  as  formerly  stated,  and  put  them  in  along  the 
side  of  the  firm  level  edge,  observing  to  keep  the  stalks  of  the  thorns 
about  2  inches  above  the  surface,  and  the  beech  plants  all  the  height, 
as  formerly  stated ;  then  fill  in  the  earth  and  make  the  whole  firm 
and  level,  which  concludes  the  work  of  planting  the  hedge. 

403.  In  comparing  the  two  methods  of  planting  hedges  just  de- 
scribed, we  have  found  that  by  the  last-mentioned  system  the  plants 
come  much  sooner  to  useful  size  than  when  planted  on  the  edge  of  a 
ditch ;  and  therefore  we  now  employ  it  chiefly.  There  is  another  and 
a  very  important  benefit  attending  this  mode  of  planting  hedges  with- 
out a  ditch,  which  gives  it  great  advantage  in  an  economical  point  of 
view,  as  compared  with  the  other — ^namely,  the  taking  up  of  very 
little  ground  in  the  subdividing  of  land ;  for  it  must  be  observed  that 
where  there  is  a  hedge  and  ditch  much  useful  land  is  occupied,  but 
where  there  is  no  ditch  the  least  possible  quantity  of  land  is  taken 
up  by  the  fence.  In  choosing  or  refusing  the  one  or  the  other,  much 
depends  upon  the  circumstances  to  be  overcome,  which  must  all  be 
taken  into  consideration.  Upon  several  estates  with  which  we  have 
had  to  do,  where  most  of  the  hedge  fences  had  been  reared  upon  the 
ditch  syst-em,  we  have  put  drain-tiles  into  the  ditches  and  filled  them 
up,  in  order  to  improve  the  fences,  which  had  become  stunted  and 
unhealthy  from  neglect     By  this  many  of  these  hedges,  which  were 
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formerly  in  an  unsatisfactory  condition,  are  much  improved,  as  they 
have  been  so  much  benefited  by  the  additional  supply  of  new  soil 
about  their  roots ;  and  on  the  whole  this  scheme  promises  to  be  of 
great  advantage  in  the  renewal  of  such  old  hedges  as  have  been  planted 
on  the  sides  of  ditches. 

404.  In  all  cases  of  preparing  soil  for  the  reception  of  plants  in- 
tended for  a  hedge,  good  earth  should  be  added  where  it  is  naturally 
poor  and  bad  upon  the  line,  as,  if  this  should  not  be  attended  to,  the 
hedge  will  come  away  unequally — ^that  is,  strongly  where  the  land  is 
naturally  strong  and  good,  and  weakly  where  it  is  poor  and  bad. 
Where  it  is  found  necessary  to  improve  the  natural  ground  on  the 
line  of  a  new  hedge,  this  cannot  be  better  accomplished  than  by 
carting  fresh  and  good  loam  from  a  distance,  and  adding  it  in  con- 
siderable quantities  to  the  natural  portion,  and  of  course  mixing  them 
well  together. 

405.  Lime  is  sometimes  applied  to  the  bed  of  a  young  hedge; 
and  in  moderate  quantities  on  strong  land,  and  on  land  having  much 
vegetable  matter  in  it,  it  has  a  good  effect  in  causing  the  plants  to 
grow  quickly ;  but,  further  than  this,  no  manure  should  be  applied, 
as  good  fresh  soil,  applied  with  perhaps  a  mixture  of  lime,  is  always 
more  conducive  to  the  health  of  the  plants  than  any  species  of  vege- 
table manure. 

406.  We  have  found,  from  our  more  extended  experience  in  the 
rearing  of  hedges,  that  the  plants  used  should  never  be  planted  closer 
to  one  another  in  the  line  than  10  inches,  nor  farther  apart  than  12 
inches.  We  state  this  from  finding  that  plants  put  in  much  closer 
than  the  former  distance  grow  up  weakly,  and  soon  become  matured ; 
and  that  when  put  in  at  a  greater  distance  than  the  latter,  they  are 
long  in  filling  up  so  as  to  become  a  fence.  We  are  of  opinion,  there- 
fore, that  from  10  to  12  inches  apart  is  a  very  suitable  distance  for 
plants  growing  healthily  in  a  hedge,  and  for  their  becoming  so  strong 
as  to  resist  cattle,  which  is  the  object  in  view. 

407.  The  best  time  of  the  year  for  planting  hedges,  whether  thorn 
or  beech,  is  the  month  of  November,  or  that  of  February.  In  either 
case,  the  ground  should  be  properly  prepared  some  months  previously, 
in  order  that  it  may  have  time  to  ameliorate  and  subside,  as  any  sub- 
siding should  be  made  up  before  planting,  otherwise  the  line  will  look 
badly. 

408.  We  now  come  to  speak  of  the  after-management  of  the  hedge 
fence,  which  is  a  matter  of  the  very  greatest  importance  to  the  wel- 
fare of  such  fences,  seeing  that  many  of  them  die  from  the  want  of 
due  care  being  bestowed  upon  them ;  and,  as  we  have  already  said, 
the  great  points  in  their  management  are  regular  cutting  and  cleaning. 
Supposing  that  a  young  hedge  has  been  planted  any  time  between  the 
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first  of  November  and  the  end  of  February,  it  will,  during  the  follow- 
ing summer,  make  considerable  shoots.  The  thorns  will,  in  all  pro- 
bability, have  made  shoots  of  12  inches  at  an  average;  but  if  beech 
plants  are  used,  they  will  have  made  comparatively  little  progress, 
because  they  naturally  require  a  longer  period  to  establish  themselves 
in  the  soil  If,  however,  they  have  appeared  fresh  in  the  leaf,  and 
only  made  from  2  to  3  inches  of  young  wood  upon  the  top  shoots,  it 
is  quite  satisfactory ;  and  indeed,  had  the  thorn  plant  not  been  cut 
down,  they  very  possibly  would  not  have  made  a  greater  growth  than 
tiie  beech ;  and  had  the  beech  been  cut  down  in  the  same  manner  as 
the  thorns,  it  is  very  possible  that  the  half  of  them  would  have  died. 
This  explains  the  reason  for  cutting  the  one  and  not  the  other — that 
is,  the  growth  of  the  thorn  plant  is  encouraged  by  severe  cutting, 
whUe  that  of  the  beech  in  its  young  state  is  the  reverse,  particularly 
as  regards  the  old  wood. 

409.  We  are  aware  that  many  foresters  are  in  the  habit  of  cutting 
over  in  autumn  the  shoots  of  the  first  year  in  young  thorn  hedges ; 
but  to  this  practice  we  beg  to  object,  because  we  have  found,  from 
observation  and  experience,  that  it  is  an  error.  We,  in  all  cases  of 
hedge-culture,  allow  the  plants  to  remain  uncut  until  they  have  two 
years'  wood  upon  them,  and  untU  they  have  had  their  roots  thoroughly 
established ;  and  when  they  have  arrived  at  this  stage,  we  cut  the 
plants  over  to  about  9  inches  high,  and  dress  in  the  sides  also  pretty 
closely,  say  in  the  month  of  November.  During  the  first  two  j^  g^ 
summers,  therefore,  after  the  hedge  has  been  first  planted,  all  the 
attention  necessary  to  be  bestowed  upon  it  ia  that  of  keeping  it 
clear  of  weeds,  which  is  simply  done  with  a  small  spade,  termed 
the  hedge-cleaner  (fig.  6);  this  is  about  4  feet  in  length,  includ- 
ing the  handle,  and  the  spade  itself  is  6  inches  broad,  by  about  9 
inches  long,  excluding  the  hose,  which  is  about  the  same  length 
as  the  spade.  This  spade  is  kept  pretty  sharp  upon  the  edge, 
and  is  wrought  much  in  the  same  manner  as  a  gardener  does  a 
Dutch  hoe.  Indeed  many  use  a  small  Dutch  hoe  instead,  which 
answers  the  purpose  very  welL  A  common  rake  should  be  used 
to  clear  the  weeds  after  the  hoe,  where  this  is  considered  neces- 
sary. The  hedges  should  be  cleaned  twice  in  the  season — 
namely,  in  the  months  of  June  and  August. 

410.  In  the  training  up  of  a  hedge,  where  the  object  ia  that  of 
having  a  firm  and  compact  fence,  capable  of  resisting  the  ordinary 
efforts  of  cattle  of  any  description,  the  only  mode  is  that  of  keeping 
the  ground  immediately  under  the  hedge  plants  clean  from  all  weeds, 
as  this  secures  the  health  of  the  hedge  in  the  under  part,  and  allows 
it  to  spread  down  to  the  very  ground;  whereas,  when  weeds  are 
allowed  to  grow  under  the  hedge,  it  soon  becomes  bare  and  naked  of 
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branches,  and  proves  open  and  weak  there.  In  the  cleaning  of  hedge 
fences,  it  is  also  an  object  of  great  importance  to  keep  the  ground 
clear  of  weeds  at  least  one  foot  beyond  the  drip  on  each  side ;  for  this 
secures  a  free  current  of  air  passing  through,  without  which  a  hedge 
fence  is  sure  to  become  bare  and  weakly  below.  This  cleaning,  once 
the  ground  has  been  a  few  years  regularly  kept,  may  be  done  for  one 
halfpenny  a  rood  per  year  throughout  the  whole  period ;  but  if  the 
hedges  have  been  allowed  to  become  dirty  from  the  want  of  attention, 
and  if  they  have  not  been  cleaned  for  several  years,  as  is  too  often 
the  case,  they  may  cost  four  or  five  pence  a  rood  to  put  them  in  order, 
even  for  one  cleaning,  besides  the  injury  done  to  the  fence.  These 
observations  we  make  here  in  order  to  point  out  the  great  necessity 
and  propriety  of  keeping  all  hedge  fences  clean ;  for  although  it  may 
indeed  cost  a  proprietor  a  few  pounds  each  year  to  do  so,  stilly  if 
the  work  be  neglected  for  three  or  four  years,  a  much  larger  sum  is 
eventually  required  to  put  them  right,  independent  of  in  a  great 
measure  ruining  his  fences. 

411.  Having  said  this  much  as  to  keeping  clean  all  hedge  fences, 
we  in  the  next  place  have  to  say,  that  in  the  training  up  of  a  hedge, 
where  the  object  is  that  of  having  a  firm  and  compact  fence  capable 
of  resisting  cattle,  the  great  point  is,  after  that  of  keeping  clean,  to 
cut  the  fence  yearly  according  to  a  given  form ;  and  this  form  must 
in  all  cases  be  regulated  by  the  situation  in  which  the  fence  grows, 
by  the  object  in  view,  and  in  a  great  measure  by  the  taste  of  the 
proprietor.  In  order  to  illustrate  our  meaning  more  fully,  we  shall 
make  a  few  remarks  upon  each  of  these  points.  We  said  that  it  is 
necessary  to  cut  hedge  fences  yearly ;  and  we  believe  that  there  are 
very  few  practical  foresters  who  will  not  agree  with  us  upon  this 
point ;  for  every  one  who  has  had  his  attention  directed  to  the  rear- 
ing of  such  fences,  at  once  sees  the  difference  between  a  hedge  not 
cut  yearly  and  one  that  is.  In  the  first  case,  the  hedge  soon  begins 
to  get  bare  at  bottom  and  over-bushy  at  top ;  besides,  it  very  soon 
becomes  loose  and  open,  and  without  firmness  or  compactness  to  resist 
as  a  fence  ought  to  do.  In  the  latter  case,  the  hedge,  from  being 
regularly  cut,  is  kept  close  in  texture  from  bottom  to  top,  and  is 
healthy  and  long-lived  as  compared  with  one  not  regularly  cut 

412.  In  cutting  young  hedges  and  training  them  up  to  maturity, 
we  allow  the  plants  to  remain  uncut  till  the  end  of  the  second  year, 
when,  for  the  first  time,  we  cut  them  over  about  9  inches  from  the 
surface,  and  at  the  same  time  we  cut  in  the  sides  pretty  closely  also, 
using  for  the  purpose  what  is  termed  the  hedger's  switching-bill  (see 
fig.  7),  and  never  the  shears,  as  some  do  in  cutting  young  hedges. 
The  shears,  in  all  cases  where  they  are  used  for  cutting  a  hedge, 
make  a  rough  wound,  which  is  generally  attended  with  the  loss  of  a 
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bud  or  two  under  the  wound ;  but  the  switching-bOl,  on  the  con- 
trary, makes  a  clean  cut.  and  no  bad  consequences  foUow,  Be-  ^  ^ 
sides,  a  hedge  that  is  cut  by  using  the  biU  is  in  aU  cases  trained  ^ 
up  more  closely  and  finnlj  than  one  cut  with  the  shears.  In 
cutting  a  hedge  for  the  second  time,  which  will  be  when  it  is  3 
years  old,  we  cut  it  down  to  about  15  inches  in  height,  making 
it  i^ular  on  the  top  level ;  and  in  the  side  cutting  we  leave 
only  about  2  inches  of  a  spur  of  the  last  year's  growth.  This 
we  continue  to  do  each  year  successively  until  we  have  the 
fence  of  full  size — ^that  is,  in  each  successive  cutting  that  we 
give  a  young  thorn-hedge  annually,  we  leave  it  from  4  to  6 
inches  higher,  as  the  strength  of  the  plants  may  indicate,  and 
at  least  2  inches  broader  on  each  side  than  it  was  the  previous 
year,  until  we  have  it  4j^  feet  high,  after  which  period  we  keep 
it  down  each  following  year  as  nearly  to  the  old  height  as 
possible.  For  every  forester  must  be  aware  that,  in  cutting  hedges, 
they  will  increase  in  height  and  breadth  of  their  own  accord  under 
the  best  system  of  cutting,  seeing  that,  in  the  act  of  cutting  off  the 
annual  shoots,  there  is  always  a  short  piece  left,  called  a  spur,  at  the 
base  of  every  young  shoot  cut.  So  much,  indeed,  does  this  increase 
the  bulk  of  the  best-kept  hedges,  that  in  course  of  time  it  is  found 
necessary  to  reduce  them  in  bulk,  and  to  allow  them  to  come  away 
anew  again,  which  yet  remains  to  be  explained.  A  hedge,  in  the 
course  of  a  number  of  years,  however  well  kept,  generally  outgrows 
itself,  firom  the  cause  above  stated ;  and  this  state  of  a  hedge  is  easily 
known  by  its  becoming  loose  in  habit,  and  of  an  open  overgrown 
appearance.  Now  there  is  no  way  of  renewing  a  hedge  in  this  state 
but  that  of  cutting  it  in,  or  what  is  termed  ribbing  ;  and  this  ribbing 
consists  in  stripping  the  hedge  of  its  side  branches,  and  allowing  it 
to  make  new  wood  all  over.  But  in  doing  this  caution  must  be  used  ; 
for  we  have  more  than  once  seen,  where  hedges  had  been  ribbed 
without  due  caution,  that  they  died  down  to  the  surface,  and  conse- 
quently had  to  be  cut  over  at  that  part,  and  allowed  to  grow  up  anew 
from  the  old  roots.  Therefore,  in  the  ribbing  of  a  hedge,  the  follow- 
ing points  must  be  kept  in  view :  When  it  is  found  necessary  to  ribb 
in  a  hedge,  let  it  be  considered  whether  or  not  the  situation  be  an 
exposed  one ;  and  if  the  situation  be  not  an  exposed  one,  nor  in  a 
part  of  the  country  exposed  to  the  sea,  nor  more  than  600  feet  above 
the  level  of  the  sea,  the  ribbing  may  be  done  from  November  to  the 
first  of  April,  as  may  best  suit.  In  doing  the  work,  the  operator  will 
use  what  is  termed  the  ribbing-bUl,  which  is  much  stronger  and 
heavier  than  the  switching-bill,  and  has  less  hook  upon  the  point 
In  ribbing  the  hedge,  the  operator  cuts  off  all  the  lateral  branches 
upwards,  to  within  about  4  inches  of  the  main  stems  upon  each  side ; 
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and  the  hedge  over  all  should  also  be  reduced  in  height  to  about  3 
feet.  It  should  also  be  kept  in  view,  in  the  case  of  ribbing  in  a 
hedge,  that  if  sheep  or  cattle  are  in  the  habit  of  grazing  in  the  field 
adjoining,  the  ribbing  should  be  done  at  a  period  when  the  field  is 
under  farm-crop,  and  when  there  is  to  be  no  stock  grazing  for  a  year 
or  two  after ;  for  if  it  should  be  done  at  a  period  when  sheep  or 
other  animals  are  in  the  field  where  the  hedge  is,  they  are  sure  to 
injure  it  by  eating  the  young  shoots  as  they  grow ;  besides,  their  hair 
and  grease  are  injurious  to  the  welfare  of  a  hedge  so  closely  cut  in. 
Again,  where  the  situation  of  a  hedge  to  be  ribbed  is  much  exposed^ 
do  not  ribb  it  before  the  month  of  March  or  April,  when  any  seveie 
check  from  the  effects  of  exposure  is  likely  to  be  over  for  the  season. 
From  this  rule  not  being  observed,  we  have  frequently  seen  hedges 
die  down  to  the  ground  when  they  were  ribbed  in  the  winter  season 
upon  a  high  and  exposed  part. 

413.  There  is  also  the  renewing  of  old  and  neglected  hedge  fences 
to  be  taken  into  consideration.  It  very  often  happens  that  where 
hedge  fences  have  been  badly  managed  for  a  few  years  successively, 
they  begin  to  die  out  by  degrees :  this  is  evidenced  by  many  of  the 
plants  becoming  stunted  in  appearance,  and  by  gaps  occurring  here 
and  there  from  deaths  among  the  plants,  and  the  more  healthy  of 
them  becoming  tall  and  spreading.  This  state  of  hedges  may  be 
accounted  for  in  various  ways :  it  may  be  caused  by  neglect  of  thor- 
ough drainage,  and  by  neglect  of  keeping  the  plants  clear  of  weeds ; 
it  may  also  be  brought  on  from  the  natural  soil  not  being  well 
adapted  to  the  healthy  growth  of  the  plants,  from  neglect  of  properly 
cutting  the  plants,  and  by  allowing  them  to  grow  to  such  an  extent 
as  to  exhaust  the  ground.  In  order  to  renew  such  a  neglected  hedge 
as  has  been  described  above,  the  plants  require  to  be  all  cut  down  to 
within  about  6  inches  of  the  ground,  observing  to  make  the  cuts 
upwards.  When  this  is  done,  and  the  rubbish  removed,  the  ground 
should  be  well  cleaned,  and  dug  to  the  extent  of  about  24  inches 
upon  each  side  of  the  hedge-line,  and  all  gaps  among  the  old  stumps 
made  up  with  new  or  young  plants.  In  making  up  with  young 
plants  among  the  roots  of  old  thorns,  we  have  to  observe  that  young 
plants  of  the  same  sort  should  not  be  used  in  such  cases,  as  they 
never  succeed  well  where  old  thorns  have  been  growing ;  but  in  all 
cases  of  this  nature  use  beech  plants,  for  they  thrive  well  among  old 
thorns.  Work  of  this  kind  may  be  done  during  open  weather  any 
time  during  winter ;  and  in  order  to  have  the  hedge  continue  sound 
aild  prove  a  good  fence  afterwards,  it  must  be  kept  clean,  protected, 
and  regularly  cut,  as  has  been  already  stated.  The  directions  just 
given  for  the  renewal  of  old  and  neglected  hedges  will  be  found  to 
answer  very  well  where  the  subjects  are  comparatively  healthy,  and 
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not  too  far  destroyed  by  disease ;  but  with  regard  to  such  old  hedges 
as  have  been  very  much  neglected,  and  are  in  consequence  very  much 
diseased,  the  mode  we  have  recommended  will  not  recover  the  plants 
so  as  to  cause  them  to  grow  healthy  and  make  a  fence.  Where, 
therefore,  the  plants  forming  a  hedge  are  very  much  diseased  from 
one  or  other  of  the  causes  stated,  they  should  be  dug  nut  alt<^etheT, 
and  a  new  hedge  planted  instead,  and  upon  a  new  line  of  land,  if 
possible ;  as  to  replant  upon  the  old  line,  where  the  soil  is  exhausted, 
■would  be  very  injudicious.  If^  however,  it  should  be  found  necessary 
to  plant  again  upon  the  old  line,  the  land  must  be  rendered  perfectly 
dry  by  drainage,  if  at  all  wet ;  afterwards  the  exhausted  soil  of  the 
old  line  must  be  entirely  removed,  to  the  extent  of  5  feet  broad  and 
2  feet  deep.  Into  this  good  soil  should  be  put  from  an  adjoining 
field,  and  the  young  hedge  planted  in  it  in  the  usual  way.  No  other 
mode  will  secure  a  thriving  fence  under  such  circumstances. 

414.  We  now  come  to  consider  the  form  in  which  hedge  fences 
should  be  trained  up ;  and,  as  we  have  already  said,  this  form  must 
be  r^nlated  by  the  situation  in  which  the  fence  grows,  by  the  object 
in  view,  and  in  s  great  measore  by  the  taste  of  the  proprietor. 

415.  There  are  four  forms  of  hedge  fences  as  generally  adopted  in 
different  districts  of  Britain — namely,  the  wedge-shaped,  the  full- 
sided,  the  square-shaped,  and  the  upright.  The  form  of  each  of 
these  will  be  better  understood  by  referring  to  figs.  8,  9,  10,  and  11, 
which  represent  an  end  section  of  each  of  the  four  different  forms 
mentioned. 

A  few  remarks  upon  each  of  these  forms  of  hedges  will  be  enough 
onder  the  present  bead. 

416.  The  wedge-shaped  thorn-hedge,  an  end  section  of  which  is 
represented  by  fig.  8,  is  of  all  others  the  best  form  for  a  high-lying 
district  where  snow  is  apt  to  prevail ;  and  ~    g_ 

it  is,  moreover,  the  form  which  is  by  far 
the  aimplest  to  keep  in  order  in  the  way 
of  cutting.  In  high-lying  parts  of  the 
country,  hedges  are  often  much  injured 
by  heavy  falls  of  snow  falling  upon  them ; 
and  in  a  case  of  this  nature  the  wedge 
form  is  the  best  that  can  be  adopted,  see- 
ing that  much  perpendicular  pressure  can- 
not lie  Qpon  any  part  of  it.     It  is  this 

shape  of  a  hedge  that  prevails  upon  all  the  high-lying  agricultural 
districts  of  both  England  and  Scotland. 

417.  The  fuU-sided  thorn-hedge,  an  end  section  of  which  is  repre- 
sented by  fig.  9,  is  the  most  common  form  to  he  found  in  all  well-shel- 
tered agrictdtural  districts,  for  which  it  is  very  well  adapted — for,  by  its 
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Tig.  9. 


bulging  sides,  it  is  not  easily  approached  too  close  or  injured  by  stock 
of  any  kind ;  but  it  is  very  apt  to  go 
out  of  order,  and  to  overgrow  itself,  if 
not  under  skOful  and  good  managBment. 
Excellent    specimeua    of   this    form   of 
hedge  are  to  be  seen  in  the  LothianB 
of  Scotland,  and  in  the  best-culdvated 
districts  of  the  central  counties  of  Eng- 
land, where  the  soil  is  well  adapted  for 
its  healthy  development.      It  is    not, 
however,  adapted  for  a  high-lying  coun- 
try where  enow  is  apt  to  prevail,  for  its  bulging  sides  axe  very  apt  to 
be  crushed  and  broken  by  the  weight  of  snow  lying  upon  it ;  and 
this  we  have  had  frequent  proof  of  in  many  high -lying  parts  of 
Scotland. 

418.  The  square-shaped  hedge,  an  end  section  of  which  ia  repre- 

sented  by  fig.  10,  ia  solely  adapted  for 
home  or  policy  grounds,  and  ought  never 
to  be  introduced  either  as  a  wood  or  a 
field  fence ;  and  we  merely  advert  to  It 
in  order  to  point  out  its  impropriety  for 
general  use.  It  is  all  very  well  to  have 
a  fence  of  this  kind  round  a  garden, 
where  it  may  be  well  kept;  but  as  a, 
general  country  fence,  it  is  the  most 
liable  of  all  to  become  overgrown  and 
useless. 

419.  The  upright  hedge  (fig.  11)  is  an  admirable  fence,  and  is 
well  adapted  for  pleasure-ground  scenery,  or  about  home  parks,  bat 

not  at  aU  for  a  farm  or  field  fence.     Now  we  think 

it  is  plain,  from  all  we  have  said,  that  in  choosing  the 

form  of  a  hedge,  it  ia  always  of  the  first  importuice 

to  consult  what  is  most  useful  rather  than  that  which 

ia  most  ornamental.     It  would  be  foolish  to  rear  up 

a  hedge  in  the  square  form  upon  a  high-lying  district, 

merely  for  the  sake  of  gratifying  the  taate,  when  it  is 

well  known  that  such  a  form  would  not  answer.      In 

short,  such  a  state  of  things  would  be  bad  taste ;  yet 

it  is  very  often  to  be  observed.     For  our  own  part, 

we  consider  the  wedge-shaped  and  the  full-sided  forms  the  beat  that 

can  be  adopted  for  usefulness ;  and  the  other  two  we  consider  merely 

as  ornamental  forms,  but  well  adapted  for  the  producing  of  extra 

shelter  upon  home  grounds. 

420.  The  wkin  or  fmve  hedge  (Ulex  Europtnts)  is  one  which  pre- 
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vails  much  in  many  parts  of  the  Dortli  of  Scotland  and  in  Ireland  as 
a  plantation  fence ;  but  it  does  not,  in  our  opinion,  make  a  fence 
worthy  of  being  recommended,  seeing  that  the  furze  is  extremely  apt 
to  be  injured  by  a  wiutei  of  severe  frost ;  and,  in  their  b^t  condition, 
the  fnize  hedges  form  such  harbours  for  rabbits  that  they  are  extremely 
objectionable  as  a  fence  for  young  plantations.  We  do  not  know  of 
any  case  in  which  furze  hedges  have  been  planted  where  a  properly 
managed  hed^  of  beech  would  not  do  much  better  in  every  sense  of 
the  word,  it  being  longer-lived  and  more  ornamental 

By  referring  to  fig.  12,  the  method  of  rearing  furze  hedges,  as 
generally  practised  in  Scotland  and  Ireland,  will  be  easily  understood : 

Fig.  12. 


d  is  an  open  ditch,  about  4  feet  wide  at  top,  and  sloped  in  to  about 
1  foot  wide  at  bottom.  It  will  also  be  observed  that  the  slope  of 
the  ditch  upon  the  field  side  lb  more  flat  than  that  of  the  plantation 
side,  and  this  is  in  order  to  make  the  plantation  side  of  the  ditch  act 
better  as  a  fence.  The  ditch  is  made  about  3  feet  deep  from  the 
ground  level,  and  the  turf,  as  taken  from  the  surface  of  the  ground 
in  making  the  ditch,  is  built  upon  the  plantation  side  to  about  the 
height  of  other  2  feet  above  the  surface,  making  the  fence  altogether, 
&om  the  bottom  of  the  ditch,  5  feet  high.  In  order  to  make  the 
torf-bnilt  part  of  the  fence  secure,  it  is  made  about  2  feet  thick, 
with  the  same  slope  backwards  as  the  side  of  the  ditch  under,  and 
founded  firmly  upon  the  surfaca  The  earth,  as  taken  from  the  ditch, 
is  banked  firmly  behind  and  a  little  over  the  top  of  the  turf,  in  order 
to  form  a  bed  for  the  sowing  of  the  furze,  as  at  b.  The  whole  being 
finished,  the  seed  of  the  furze  is  sown  in  a  line  along  the  top  of  the 
bank,  as  at  a,  about  1 8  inches  back  &om  the  upper  edge  of  the  fence. 
When  the  young  plants  appear  above  ground,  the  seed  being  sown 
in  April,  they  are  kept  clean  during  the  first  and  second  years,  and 
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thinned  when  too  thick;  and  the  third  summer,  when  they  have 
become  pretty  strong,  they  receive  a  dressing  with  the  switching-bilL 
In  doing  this,  they  are  cut  in  the  direction  of  the  field — that  is  to 
say,  the  bill  is  entered  at  the  back  or  plantation  side  of  the  furze, 
and  brought  forward,  cutting  towards  the  ditch,  or  downwards ;  and 
by  this  means  the  young  shoots  are  made  to  grow  out  in  that  direc-> 
tion,  presenting  all  their  points  to  the  field,  and  consequently  forming 
the  best  position  for  a  fence.  These  hedges  ought  never  to  be  cut  at 
any  time  of  the  year  but  when  they  have  newly  shed  their  flowers, 
which  is  about  the  middle  of  June ;  for  it  is  then  that  they  form 
their  young  wood,  and  are  consequently  most  improved  by  cutting. 
We  have  seen  many  hedges  of  this  sort  die  from  being  cut  in  spring 
or  autumn;  consequently  they  ought  never  to  be  cut  but  in  the 
beginning  of  their  growing  season.  In  the  training  of  such  hedges, 
they  are  made  to  lie  over  the  slope,  as  at  c,  and  not  allowed  to  spread 
much  back  into  the  wood. 

421.  The  Holly  Hedge — that  is,  the  hedge  formed  of  the  com- 
mon holly  (Ilex  aguifolium) — ^makes  an  excellent  and  ornamental 
fence  where  only  required  as  a  screen  to  hide  some  part  of  the 
grounds  from  view,  or  where  shelter  alone  is  wanted ;  but  from  the 
nature  of  the  plant  it  is  not  adapted  to  form  a  strong  fence  against 
cattle  in  fields.  One  advantage  of  the  holly  is,  that  it  grows  well 
under  the  shade  of  trees,  and  from  this  it  is  fitted  to  make  a  hedge 
on  many  situations  where  few  other  plants  would  succeed.  To  grow 
it  well,  however,  it  requires  to  be  planted  on  a  good  dry  light  loam, 
having  an  abundance  of  vegetable  matter  in  it.  We  have  never  yet 
found  the  holly  succeed  luxuriantly  in  a  soil  destitute  of  a  large 
amount  of  old  and  well -decomposed  vegetable  matter,  such  as  a 
sandy  moss  or  a  soil  chiefly  composed  of  well-rotted  leaf-mould.  In 
planting  a  hedge  of  this  plant,  therefore,  this  should  be  kept  in  view ; 
as,  if  not,  failure  wUl  be  the  result. 

422.  The  Common  Portugal  Laurel  {Gerasus  LusUanica)  makes 
also  a  very  ornamental  evergreen  hedge,  but  is  suitable  in  this  respect 
only  in  such  situations  as  are  not  exposed.  Being  a  native  of  the 
continent  of  Europe,  it  does  not  thrive  without  shelter,  and  is  there- 
fore not  adapted  to  make  a  fence  in  fields.  It  is,  however,  not  par- 
ticular as  to  soil,  but  seems  to  accommodate  itself  to  most  soils,  pro- 
vided it  be  sheltered  from  cutting  winds. 

423.  The  Common  Yew-Tree  {Taxfos  haccata)  is  also  well  suited 
for  ornamental  hedging,  but,  other  than  this,  it  is  worthless,  not  only 
on  account  of  its  naturally  slow  growth,  but  also  because  its  habit  is 
of  too  soft  a  character  to  resist  large  animals.  Another  objection  to 
its  being  grown  where  cattle  graze  is,  that  its  leaves  are  believed  to 
be  poisonous  to  them. 
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424.  Thb  Box-Tree  (Bvanis  sempervirens)  is  another  plant  well 
adapted  to  ornamental  hedging,  but  is  of  no  advantage  for  field  or  other 
fences. 

425.  The  Privet  (JAgustrum  vulgare)  is  a  plant  of  rapid  growth, 
and  well  suited  in  some  respects  for  hedging.  It  is  not  a  plant  suited 
to  make  a  strong  fence  as  a  hedge  of  itself,  as  it  is  not  only  of  too 
soft  and  pliable  a  nature  to  resist  pressure,  but  it  is  also  of  such  a 
free  and  rambling  growth  that  it  is  very  difficult  to  keep  it  in  any 
degree  of  tidiness  or  shape.  We  like  this  plant  very  well,  however, 
for  the  purpose  of  filling  up  gaps  in  old  hedges  of  thorn,  in  which 
it  is  sometimes  very  difficult  to  get  any  other  plant  to  grow,  so  as  to 
fill  up  a  spot  where  an  old  thorn  plant  had  died.  We  recommend 
the  privet,  therefore,  for  this  purpose.  In  using  them,  it  is  only 
necessary  to  dig  out  the  old  roots  of  the  dead  thorn  plants,  and  insert 
young  ones  of  the  privet  instead,  say  at  6  inches  apart.  We  have 
seen  small  gaps  in  old  hedges  excellently  repaired  in  this  way;  and  as 
the  naturally  rapid  growth  of  the  privet  is  promoted  by  the  shelter 
and  support  of  the  old  hedge,  gaps  may  be  filled  up  by  it  in  a  com- 
plete way,  even  in  two  years  after  planting. 

426.  Berberry  {Berheris  vidgaris)  is  another  plant  frequently 
used  for  hedging,  but  as  it  is  very  apt  to  die  under  severe  pruning, 
which  is  indispensable  in  hedge-culture,  it  does  not  generally  answer 
well. 

427.  Hornbeam  {Carpinus  hettUvs)  is  a  plant  well  suited  to  hedg- 
ing. Indeed  in  this  respect  it  is  only  surpassed  by  the  thorn  and 
the  beech  among  all  the  hedge  plants  we  have.  We  have  seen  ex- 
cellent hedges  of  this  plant  on  a  light  sandy  soil,  on  which  thorns 
would  not  succeed.  The  plant  attains  a  third-rate  tree  size,  and 
therefore  forms  a  strong  and  permanent  fence  as  a  hedge  when  dealt 
with  in  the  common  way. 

428.  The  Birch  {Betvla  alba)  is  well  suited  for  hedging  on  poor 
thin  soils  having  a  high  altitude.  It  stands  pruning  well,  and  when 
properly  trained  and  kept  in,  it  makes  a  fair  and  permanent  fence. 

429.  The  Elder  (Sambucvs  nigra)  is  much  used  for  hedging  in 
the  north  of  Scotland,  but  its  hardiness  and  quick  growth  are  its  only 
recommendative  qualities,  as  it  is  ill  adapted  to  produce  shelter  in 
winter  and  spring.  We  are  of  opinion  that,  as  a  hedge  plant,  even 
for  high  and  exposed  situations  with  a  poor  soil,  the  beech  and  the 
birch  are  much  preferable  to  the  elder.  When  a  screen  is  quickly 
wanted,  however,  on  an  exposed  part,  it  is  certainly  preferable  to  any 
plant  we  have  for  the  purpose,  as  it  will  generally  make  a  growth  of 
from  4  to  6  feet  in  one  season. 

430.  The  Mtrobella,  or  Cherry  Plum  (Prunus  myrobalana),  is 
said  to  be  an  excellent  plant  for  making  hedges.      It  grows  well  on 

**         H 
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very  poor  soils,  and  stands  cutting  as  well  as  the  thorn.  It  is  said 
to  stand  well  within  the  influence  of  the  sea  breezes.  We  have  not, 
however,  as  yet  had  any  experience  of  its  fitness  as  a  hedge  plant, 
but  as  it  is  highly  recommended  for  this  purpose  we  note  it  here,  in 
order  that  its  merits  may  be  tested  by  foresters  who  may  be  inclined 
to  give  it  a  trial. 

431.  In  rearing  hedges  from  the  plants  referred  to  under  the  ten 
paragraphs  immediately  preceding  this  one,  they  should  have  the  land 
prepared  for  them  in  the  way  recommended  for  the  cultivation  of  the 
thorn  and  beech  hedges ;  and  in  planting  them  in  the  lines,  no  prun- 
ing should  be  allowed  on  the  holly,  the  Portugal  laurel,  the  yew-tree, 
the  box-tree,  the  berberry,  the  hornbeam,  and  the  birch.  They  should 
also  be  allowed  to  stand  uncut  for  a  period  of  two  years  after  plant- 
ing, and  until  they  shall  have  become  properly  established  in  the. soil, 
when  they  may  be  dealt  with  in  the  usual  way.  But  plants  of  the 
privet,  elder,  and  cherry  plum,  when  used  for  hedging,  should  be  cut 
over  at  first  in  the  way  recommended  in  respect  to  the  thorn,  and 
should  also  be  pruned  well  in  every  year  afterwards. 

432.  In  the  cultivation  of  aU  hedge  fences,  as  little  di^ng  should 
be  allowed  as  possible,  as  the  operation  invariably  disturbs  and 
destroys  the  roots ;  and  where  the  roots  are  destroyed  by  such  in- 
judicious management  as  the  practice  of  frequent  digging  is,  the 
hedge  plants  become  of  weakly  constitution,  gradually  lose  their  vital- 
ity, and  consequently  die.  The  only  digging  we  should  allow  in 
the  management  of  hedges  would  be  in  the  case  of  such  as  had  to  be 
cut  over,  and  such  as  had  been  neglected  in  cleaning  for  some  years. 
In  such  cases,  digging  in  order  to  attain  cleanness  is  indispensable. 
Where  hedges  are  well  kept,  it  is  never  found  necessary  to  dig,  but 
to  hoe  only. 

433.  Hedges  formed  of  deddiwus  plants  should  never  be  pruned 
till  the  young  shoots  of  the  season  are  matured,  as,  if  they  should  be 
cut  before  this,  the  plants  suffer  in  health  in  consequence.  This 
point  is  generally  too  little  attended  to,  and  hence  one  of  the  causes 
of  disease  in  regard  to  a  very  large  extent  of  the  hedges  of  this 
country.  In  the  economy  of  a  plant,  the  roots  draw  up  food  from 
the  soil,  and  the  leaves  prepare  it  for  the  healthy  growth  of  all  its 
parts.  If  this  is  the  case,  then,  and  it  is  admitted  to  be  so  by  all 
physiologists,  how  can  deciduous  hedges  grow  healthily  that  are 
annually  dug  instead  of  cleaned,  and  switched  in  summer,  while 
their  young  shoots  are  only  being  developed  ?  We  condemn,  in  the 
strongest  possible  terms,  all  such  management  of  this  class  of  hedges, 
and  recommend,  instead  of  such  barbarous  operations,  to  use  the  hoe 
only  in  cleaning,  as  a  proper  use  of  it  will  not  injure  the  roots  of 
hedge  plants,  and  that  no  switching  or  pruning  should  be  done  till 
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after  the  leaves  shall  have  performed  their  functions  in  the  economy 
of  the  plant,  and  this  may  at  any  time  be  known  by  the  leaves  fall- 
ing off,  as  at  this  stage  it  is  evident  they  have  ceased  to  be  of  use  to 
the  plant. 

434.  The  pruning  of  hedges  formed  from  evergreen  plants,  we  are 
of  opinion,  should  be  done  just  when  they  begin  to  grow.  This  may, 
of  course,  vary  with  the  nature  of  the  season,  and  with  the  respective 
kind  of  plant  of  which  the  hedge  may  be  formed ;  but  we  think  that 
we  are  correct  in  stating  that,  generally  speaking,  the  month  of  April 
may  be  taken  as  a  safe  time  for  the  pruning  of  all  evergreens. 

435.  If  hedges  are  well  attended  to  while  young,  they  are  not  so 
expensive  to  maintain  afterwards  as  many  imagine.  It  is  n^lect 
that  principally  gives  rise  to  expense  in  connection  with  them.  On 
well-managed  estates  in  different  parts  of  the  country  we  have  had 
hedges — ^well-kept  ones — cleaned  and  pruned,  and  in  every  respect 
kept  in  good  order,  for  one  farthing  per  yard  per  annum,  or  at  the 
rate  of  £1,  16s.  8d.  per  mile:  this  certainly  cannot  be  considered 
expensive.  But  at  the  same  time  we  have  to  add,  that  on  other 
estates,  where  the  hedges  have  been  in  bad  keeping  for  some  time 
previously,  they  have  cost  the  proprietor  nearly  ten  times  this  sum. 
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436.  Stone-and-Iime  walls  are  most  frequently  built  for  the  pur- 
pose of  policy-fences,  or  for  sunk  fences.  As  to  tJie  erecting  of  walls 
for  the  protecting  of  home  or  poUcy  grounds,  the  dimensions  of  such 
must  in  all  cases  be  regulated  by  the  views  of  the  proprietor — that 
is,  if  the  proprietor  merely  wish  to  have  a  waU  erected  in  order  to 
protect  his  home  grounds  from  the  inroads  of  cattle,  it  may  be  built 
16  inches  thick  at  bottom,  12  inches  at  top  immediately  under  the 
cope;  the  cope  may  be  10  inches  high,  pick-dressed,  and  project  2 
inches  over  the  building  on  each  side ;  and  the  whole  height  of  the 
wall  may  be  made,  including  the  cope,  5j^  feet. 

437.  If  the  proprietor  wish  to  have  a  stone-and-lime  wall  erected, 
sufficient  to  protect  from  the  inroads  of  people  who  may  be  apt  to 
transgress  in  the  neighbourhood,  as  well  as  to  retain  deer  that  may 
be  kept  in  the  home  parks,  he  would  require  to  build  it  at  least  about 
7  feet  high ;  and  a  wall  of  this  height  would  require  to  be  18  inches 
thick  at  bottom,  and  1 5  inches  at  top  of  bmldiug  immediately  under 
the  cope,  which  would  require  to  be  at  least  12  inches  high.  A 
great  point  to  attend  to  in  the  building  of  stone  walls  for  fences  is, 
to  see  that  no  soft  or  bad  stones  be  used,  particularly  in  the  outer 
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part  of  the  building — for  if  such  be  used,  the  wall  is  sure  not  to  last 
long,  nor  give  anything  like  permanent  satisfaction;  therefore  the 
forester  or  land-steward  who  may  be  intrusted  with  the  inspection  of 
such  work,  should  be  most  careful  to  see  that  this  point  is  enforced 
upon  the  contractor.  There  is  another  point  to  be  observed  in  the 
erecting  of  all  stone  walls,  whether  these  may  be  built  with  lime  or 
not — and  that  is,  to  see  that  all  the  stones  used  in  the  building  be 
laid  upon  what  is  generally  termed  their  natural  bed;  that  is,  the  nat- 
ural seams  in  the  stones  taken  from  stratified  rocks  should  lie  hor- 
izontally in  the  building,  and  not  vertically. 

438.  Having  said  this  much  as  to  the  building  of  stone-and-lime 
walls  as  they  are  generally  applied  to  the  fencing  of  policy-grounds, 
we  now  come  to  treat  of  them  as  they  are  generally  applied  in  the 
making  of  sunk  fences.  But  previous  to  giving  directions  as  to  the 
manner  of  doing  this  sort  of  work,  we  will  say  a  little  as  to  the  pro- 
priety or  impropriety  of  making  sunk  fences. 

The  sunk  fence  is  one  which,  from  its  very  name,  is  meant  to  be 
hidden.     It  is  a  fence  often  to  be  met  with  upon  noblemen's  and 
gentlemen's  estates  of  old  standing,  and  was  a  hundred  years  ago 
very  much  introduced  in  the  laying  out  of  grounds  and  home  parks  ; 
but  now  since  wire  fences  have  come  to  be  so  much  used,,  the  erect- 
ing of  sunk  fences  is  fast  giving  way,  and  they  are  very  seldom  in- 
troduced— excepting,  indeed,  where  they  may  answer  some  particular 
purpose,  as  on  the  slope  of  a  hill  or  brae,  for  which  situation  the 
sunk  fence  is  admirably  adapted,  and  is  of  all  others  the  most  fit  and 
suitable.     No  doubt  "  taste  is  everything ; "  but,  in  our  opinion,  in 
the  matter  of  fencing,  that  taste  is  always  the  most  pleasing  to  all 
parties  which  can  produce  something  light  and  airy,  and  of  the  most 
natural  appearance,  and  at  the  same  time  at  the  least  amount  of 
expense.     Now,  in  applying  this  to  the  erecting  of  sunk  fences  near 
or  about  home  parks — where,  indeed,  taste  should  always  be  taken 
into  consideration — we  at  once  see  that  a  sunk  fence  is,  in  regard  to 
lightness,  airy  and  natural  appearance,  much  inferior  to  the  wire 
fence,  and  is,  at  the  same  time,  much  more  expensive  in  the  first 
erection ;  therefore,  in  our  opinion,  sunk  fences  ought  never  to  be 
made  upon  any  level  piece  of  ground,  but  instead,  the  wire-fence 
should  be  erected.     But  upon  any  steep  sloping  bank,  where  it   is 
desirable  to  have  a  fence,  we  would  recommend  the  sunk  fence,  witli 
a  low  wire  fence  on  the  top,  as  a  complete  and  answerable  thing. 
As  we  are  aware  that  many  proprietors  are  much  in  favour  of  sunlc 
fences  as  generally  made,  we  sh£dl  here,  in  order  to  assist  super- 
intendents of  such  work,  give  a  detail  of  the  manner  of  erecting 
them. 

They  are  made  with  a  wall  upon  one  side  and  a  paling  fence  upon 
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the  top.      The  constniction  of  these  viU  be  better  underatood  by  re- 
ferring to  the  following  figures. 

Fig.  13  is  an  end  section  of  an  angular  sunk  fence,  as  often  met 
with  in  the  home  grounds  of  old  seats.     The  distance  from  a  to  /  is 

Tig.  18. 


generally  8  feet,  being  the  surface  of  the  opening  or  ditch ;  the  height 
of  the  wall,  including  the  cope,  from  /  to  6,  is  generally  about  5  feet 
6  inches ;  and  the  breadth  of  the  ditch  at  b,  being  the  bottom,  is 
generally  from  18  to  24  inches.  But  in  the  act  of  excavating  a 
sunk  fence  of  this  description,  it  is  always  necessary  to  calculate  upon 
the  thickness  of  the  ■wall — that  is  to  say,  if  it  be  required  to  make 
the  sunk  fence  18  inches  wide  at  bottom  and  8  feet  wide  at  top 
when  finished,  and  if  the  wall  is  to  be  18  inches  thick,  it  will  be 
necessary  to  make  the  opening  at  least  3  feet  wide  at  bottom  in  the 
first  place,  and  9J  wide  at  top.  In  building  the  wall  upon  a  sunk 
fence,  it  ought  to  be  founded  upon  large  flat  stones,  laid  upon  their 
natural  bed,  as  at  c ;  and  these  ought  to  extend  at  least  3  inches 
wider  than  the  bottom  of  the  wall.  The  wall  ought  to  be  at  least 
1 6  inches  broad  at  bottom,  and  1 3  at  top  immediately  under  the 
cope ;  the  copestonea  ought  to  project  2  inches  over  the  wall  upon 
the  ditch  side ;  and  the  wall  should  be  built  of  the  best  stones  in  the 
neighboiirhood,  and  well-prepared  lime.  The  copeatone  should  always 
be  above  the  surface  of  the  ground,  as  shown  at  /  in  the  figure.  We 
have  frequently  observed  sunk  fences  ot  this  description  tumbling 
down  at  a  very  early  period  after  being  built :  this  was  occasioned  by 
the  damp  ground  behind  the  wall  not  allowing  the  Ume  to  adhere  to 
the  stones — the  wall,  as  it  were,  being  always  kept  in  a  moist  state. 
In  order  to  prevent  this  effectually,  a  space  of  about  8  inches  wide 
should  be  filled  up  with  dry  stones  immediately  upon  the  back  of 
the  wall,  about  3  feet  high  from  the  bottom,  as  represented  at  «  in 
the  figure.  This  acts  as  a  drain  for  the  conducting  away  of  the  water, 
and  consequently  the  building  is  kept  dry  and  good.  In  order  to 
carry  off  the  water  from  behind  the  wall  into  the  ditch  b,  holes  about 
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3  inches  wide  by  6  inches  deep  may  be  left  at  convenient  distances 
all  aloDg  the  bottom  of  the  wall ;  and  these  holes  should  go  right 
through  the  thickness  of  the  wall  at  bottom^  and  should  communicate 
with  the  drain  behind. 

In  order  to  make  the  fence  more  effectual  for  the  field  upon  the 
side  of  which  the  wall  is  built,  a  low  paling  or  wire  fence  ought  to 
be  erected  immediately  behind  the  cope,  and  made  to  project  over 
the  top  of  the  wall,  as  seen  at  ^  in  the  figure ;  it  need  not  be  more 
than  2  feet  high,  and  may  be  either  made  of  wood  or  iron,  as  may 
be  found  most  expedient.  Many  have  a  hedge  planted  upon 
the  top  where  the  paling  is  shown  in  the  figure,  which  is  indeed  a 
great  improvement  where  shelter  is  wanted  upon  a  high  part ;  but 
this  is  not  generally  necessary  with  sunk  fences  upon  level  ground — 
where  indeed  they  are  not  meant  to  be  seen — but  only  upon  slopes 
where  the  situation  is  an  exposed  one.  Fig.  14  will  explain  the 
nature  of  the  sunk  fence  with  a  hedge,  as  it  is  adapted  for  a  high 
unlevel  part,  where  immediate  shelter  is  found  of  the  greatest 
importance. 

439.  We  consider  the  sunk  fence,  as  represented  in  fig.  14,  to  be 
one  excellently  adapted  for  a  high-lying  part  of  the  country,  upon 


Fig.  14. 


Surface. 
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the  slopes  of  rising  and  unequal  ground.  The  wall  a,  which  is  4 
feet  high  with  cope,  may  be  very  properly  built  of  stones,  without 
the  addition  of  any  lime  if  thought  necessary,  excepting  the  cope, 
which  should  in  all  cases  be  put  on  with  lime ;  and  in  such  a  case 
the  wall  need  not  be  more  than  14  inches  through  at  bottom  and  10 
inches  at  top ;  and  if  the  wall  be  built  without  lime,  it  will  not  be 
necessary  to  make  a  drain  behind,  as  formerly  advised,  seeing  that 
the  water  can  perfectly  well  escape  without  it.  The  hedge  h  should 
be  planted  about  16  inches  back  from  the  top  of  the  wall.  In  order 
to  protect  the  hedge  while  in  its  young  state  from  cattle  upon  either 
side,  it  is  necessary  to  have  a  two-barred  paling,  <?,  upon  the  ditch 
side  of  the  hedge,  and  a  three  or  four-barred  one,  dy  upon  the  upper 
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side.  There  is  a  large  extent  of  these  sunk  fences  in  the  northern 
districts  of  both  Scotland  and  England,  which  answer  the  purpose 
excellently,  few  fences  being  better  adapted  for  a  hilly  country — that 
is  to  say,  where  the  line  of  fence  runs  at  right  angles  with  the  slope 
of  the  ground.  In  the  first  instance,  there  is  shelter  produced  for 
stock  by  the  wall  itself,  which  is  yearly  increased  as  the  hedge  grows ; 
and  ultimately,  when  the  hedge  has  arrived  at  perfection,  a  clothed 
appearance  is  produced,  which  gives  a  very  pleasing  effect 

We  may  farther  state  relative  to  the  building  of  sunk-fence  walls, 
that  it  adds  much  to  their  strength  to  have  them  secured  by  what 
are  termed  through-band  stones,  as  shown  in  fig.  13  at  cf,  and  in  fig. 
14  at  e.  These  through-band  stones  should  be  put  on  about  two* 
thirds  of  the  height  of  the  wall,  with  at  least  one  to  every  6  feet  in 
length,  and  should  consist  of  large  flat  stones  about  3  inches  thick, 
and  of  a  length  sufficient  to  reach  from  the  front  oi  the  wall  to  at 
least  1  foot  into  the  solid  earth  behind,  into  which  they  should  be 
firmly  bedded,  in  order  to  prevent  the  weight  of  the  bank,  if  it  should 
give  way  above,  from  pressing  forward  the  building.  Another  point 
to  attend  to  in  the  buUdiag  of  sunk  fences,  and  which  adds  much  to 
the  strength  of  the  whole,  is,  instead  of  building  the  front  of  the 
wall  perpendicularly,  to  make  it  lie  back  about  3  inches  at  the  top ; 
or,  as  masons  term  it,  "  the  top  should  be  3  inches  backwards  off  the 
plumb:"  this  is  indicated  by  the  dotted  line  in  fig.  13,  which  shows 
the  true  perpendicularity — the  wall  standing  3  inches  back  from  it 
at  top. 


BBCnON  ni. — THE  BUILBINO  OF  DBY-fiTONB  WALLS  WITH  LUCE  ON  OOPB  ONLT. 

440.  The  most  extensively  used  fence  in  the  high  inland  districts 
of  Scotland,  Ireland,  and  the  north  of  England,  is  the  dry-stone  wall. 
From  the  nature  of  the  country  in  those  high  districts,  stones  are 
plentiful,  and  of  course  easily  attainable ;  from  which  circumstance, 
it  is  a  fence  much  in  use  for  all  purposes.  Stone  walls  have  the 
effect  of  affording  considerable  shelter  both  to  young  plantations  and 
agricultural  cropping  as  soon  as  they  are  erected  for  that  purpose ; 
and  are  also  of  great  importance  in  high  countries,  as  giving  immedi- 
ate shelter  to  cattle  in  the  adjoining  fields,  which  is  a  great  point  in 
favour  of  their  extensive  use.  This,  of  course,  is  not  the  case  with 
a  young  hedge  fence,  which  requires  from  eight  to  ten  years  to 
produce  sufficient  shelter. 

441.  The  dry-stone  wall  used  to  be  built  entirely  without  the 
addition  of  any  lime  or  mortar  to  bind  it,  and  consequently  it  was 
always  apt  to  be  broken  down  by  any  strong  pressure,  or  by  cattle 


120  BUILDING  OF  DRY-STONE  WALLS 

coming  in  contact  with  it ;  but  within  thirty  years  past  a  great  im- 
provement has  been  e£fected  in  the  building  of  them  by  having  the 
top  or  cope  stones  all  put  on  and  bedded  in  lime,  which  keeps  the 
wall  altogether  in  a  more  firm  and  compact  state  than  that  built  upon 
the  old  principle  of  having  no  lime  upon  any  part  of  the  walL 

442.  Dry-stone  walls  are  built  of  various  heights,  from  5  to  6 
feet ;  but  the  most  approved  height  for  general  purposes  may  be  said 
to  be  5^  feet  over  alL  In  giving  directions  as  to  the  proper  manner 
of  executing  the  work  of  building  dry-stone  walls,  we  shall  here  give 
what  are  termed  Specifications  for  building  walls  of  the  description 
mentioned ;  and  as  they  are  of  the  most  approved  sort  for  work  of 
this  kind,  such  a  copy  of  specifications  may  no  doubt  prove  useful  to 
foresters  and  land-stewards  in  general,  who  may  have  occasion  to 
superintend  such  work.  The  following  is  a  copy  of  the  specifications 
which  we  use  in  erecting  any  waUs  we  have  the  management  of : — 

MINUTE  of  AGREEMENT  between  A.  B.  on  the  one  part,  and  T.  P.,  reading  at 
8  ,  on  the  other  part — for  erecting  a  March  Fence  between  the  fiaim  of 
Y and  the  farm  of  0 ,  upon  the  estate  of  A . 

First, — The  Btone  wall  to  be  erected  under  the  present  agreement  is  on  that  part  of 
the  line  of  march  beginning  at  the  present  shepherd's  house,  and  from  said 
shepherd's  honse  to  the  extreme  summit  of  the  hilL 

Second, — The  said  wall  shall  be  built  according  to  the  following  specifications :  The 
wall  is  to  be  five  feet  six  inches  high.  The  foundation  must  be  laid  with  large 
flat  stones,  which  foundation  must  not  be  less  than  thirty-four  inches  over. 
The  setting-off  of  building  upon  the  same  foundation  must  be  twenty-eight 
inches,  leaving  a  scarcement  of  three  inches  upon  each  side.  At  thirty  inches 
in  height,  the  wall  to  have  a  row  of  through-band  stones,  six  at  least  to  the 
rood  of  eighteen  feet.  The  wall  to  be  built  forty-eight  inches  of  double,  and 
the  cope  and  coble  to  stand  eighteen  inches.  At  top  of  doubles,  the  wall  to 
stand  eighteen  inches  across.  The  coble-stones  to  project  at  least  two  inches 
over  the  doubles.  The  cope  and  coble  to  be  properly  bedded,  built,  and 
pointed  with  lime,  which  must  be  mixed  with  the  regular  and  proper  quantity 
of  sand.  The  whole  to  be  finished  in  a  sufficient  and  workmanlike  manner,  to 
the  satisfaction  of  A.  B.,  who  is  appointed  inspector  of  the  work. 

Third, — The  said  T.  P.  binds  and  obliges  himself  to  execute  the  whole  of  the  work, 
in  tenns  of  the  above  specifications,  at  the  price  of  per  rood  of 

eighteen  feet  lineal  measure,  and  to  complete  the  same  before  the  first  day 
of  next,  but  with  power  to  the  inspector  above  named 

to  extend  the  time  for  building  as  he  may  see  proper  and  right. 

Fourth,— The  said  T.  P.  further  binds  himself  to  uphold  the  said  wall  for  three 
years  from  the  time  that  the  work  is  finished,  and  at  the  expiry  of  that  period 
to  deliver  it  over  to  the  proprietor  in  a  proper  state,  and  to  the  satisfaction 
of  the  said  inspector,  or  any  qualified  person  who  may  be  appointed  by  the 
proprietor. 

Fifth, — ^The  whole  of  the  stones  used  in  building  the  wall  must  be  of  good  quality, 
and  approved  of  by  the  inspector  above  named.  And  no  crop  of  rock  or  wast- 
ing stones  shall  be  used ;  and  the  contractor  shall  pay  the  tenants  of  Y cr 
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O for  any  damage  they  may  sustain  from  quairying  or  driviDg  the  stones 

through  their  fields  or  over  their  grass  lands. 

SiaOhy — ^The  contractor,  on  receiving  full  payment  of  the  price,  shall  either  find 
good  security  for  implement  of  the  contract,  or  leave  in  the  hands  of  the  pro- 
prietor the  sum  of  sixpence  per  rood  for  the  said  period  of  three  years.  In 
witness  whereof,  these  presents,  written  by  A.  B.,  are  subscribed  by  the  said 

A.  Bu  at  A ,  the  twenty-third  day  of  May,  in  the  year  eighteen  hundred 

and  eighty,  before  these  witnesses,  P.  S.,  W.  M.,  and  R.  S. ;  and  by  the  said 

T.  P.,  at  S ,  upon  the  day  last  mentioned,  before  these  witnesses,  J.  P. 

and  A*  H. 

P.  S.,  Witness.  A.  B. 


W.  M.,  Witness. 
R  S.,  Witness. 


J.  P.,  Witness.  T.  P. 

A.  H.,  Witness. 

443.  Having  given  the  above  form  of  specification  for  the  erect- 
ing of  Btone  widls,  we  consider  it  superfluous  to  add  more  upon  that 
point,  as  any  intelligent  man  may,  from  consulting  the  same,  be  per- 
fectly qualified  to  take  charge  of  such  work.     The  building  of  this 
description  of  wall  forms  a  business  separate  from  that  of  a  forester. 
No  forester  or  land-steward  can  be  expected  to  be  an  adept  in  build- 
ing stone  walls  himself :  all  that  is  required  on  his  part  is  to  know 
how  the  work  ought  to  be  conducted  upon  right  principles,  and  to  be 
so  far  a  practical  judge  of  the  matter  as  to  detect  what  is  wrong  &om 
what  is  right  as  the  work  proceeds.     There  are  enough  builders  of 
walls  in  most  districts  where  such  fences  are  in  general  use  who  can 
be  got  to  do  the  work  at  a  fair  rate ;  and  all  that  is  required  of  the 
inspector  is  to  see  and  to  be  able  to  know  how  the  work  should  be 
done.    We  may,  however,  here  state,  that  in  building  stone  walls  the 
inspector  should  examine  minutely,  as  the  work  goes  on,  if  the  same 
be  well  built  together — that  is,  he  must  see  that  no  open  spaces  be 
left  in  the  body  of  the  wall,  which  should  in  all  cases  be  firmly 
packed  with  the  smaller  stones ;  and  the  method  which  we  take,  when 
suspicious  in  this  matter,  is  to  give  the  wall  a  stroke  with  the  foot 
about  half  height  on  the  one  side,  and  if  opposite  to  this  part  where 
we  strike  the  wall  it  come  out  a  little,  just  in  proportion  to  the 
stroke  given,  as  may  be  observed  by  another  person  on  the  opposite 
side,  the  wall  may  be  considered  v)dl  packed  ;  but  if  the  stroke  of  the 
foot  does  not  tell  upon  the  opposite  side,  and  cannot  be  observed  by 
the  eye,  it  is  certain  that  the  wall  is  hollow  within,  there  being  no 
due  solidity  throughout  so  as  to  cause  one  stone  to  press  upon  another 
from  side  to  side  when  the  stroke  is  given.    The  inspector  ought  also 
to  see  that  all  the  stones  used  are  put  or  laid  on  their  natural  bed, 
and  that  every  individual  stone  rests  upon  two  l}dng  under  it,  and 
never  upon  one. 
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444.  The  cost  of  erecting  stone  walls  of  this  sort  differs  in  differ- 
ent parts  of  the  country,  that  depending  entirely  on  the  price  of  labour 
in  the  neighbourhood  where  the  wall  is  to  be  erected,  as  well  as  upon 
the  convenience  of  getting  stones  for  the  purpose.  If  stones  are  to 
be  carted  far  from  the  line  of  fence,  the  expense  becomes  consider- 
able ;  but  the  stones  being  laid  down,  it  is  generally  got  done  for  6s. 
per  rood  of  6  yards,  including  the  cope  and  coble  well  put  on  with 
lime.  A  wall  5  feet  6  inches  high,  such  as  specified  above,  requires 
about  twelve  cart-loads  of  stones  to  the  rood ;  and  when  the  quarry 
is  opened,  and  the  nature  of  the  stones  observed,  it  will  not  be  a 
difficult  matter  to  calculate  the  quarrying,  cartage,  and  building,  in 
any  particular  district. 


SECTION    IV. — THE  BDILDINO  OF  TURF  DYKES   WTrH  WIRE  PEMOE  OR 
PAUNO   ON  TOP. 

445.  In  many  high-lying  parts  of  the  country,  where  stones  are 
not  easily  got  at,  and  where,  upon  account  of  the  nature  of  the  soil, 
it  would  not  be  advisable  to  plant  hedges,  a  very  neat  and  answer- 
able fence  is  often  put  up  for  the  purpose  of  enclosing  fields  on  high- 
lying  moorland  districts  termed  the  twrf  dyke. 

The  nature  and  dimensions  of  turf  dykes,  as  generally  built  on 
these  parts  of  the  country,  wiU  be  at  once  understood  by  referring 
to  fig.  1 5,  which  is  an  end  section  of  a  turf  dyke ;  and  as  they  are 
FIJI.  15. 


not,  like  atone  dykes,  built  by  a  class  of  men  making  such  work  their 
business,  but  must  be  built  entirely  under  the  eye  of  the  forester  or 
land-steward,  we  shall  give  an  outline  of  the  method  of  erecting  them, 
so  that  any  intelligent  man,  from  consulting  the  figure  and  directions 
herein  given,  may  be  enabled  to  erect  them  anywhere. 

446.  The  line  for  the  erecting  of  a  turf  dyke  being  laid  ofiF  by  a 
set  of  pina  running  along  the  tract  of  ground  upon  which  the  fence 
is  to  be,  the  operator,  in  beginning  the  work  of  building,  first  meas- 
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ures  18  inches  from  the  centre  of  the  line  of  fence  as  at  o,  to  one 
aide  as  at  a,  where  he  fixes  the  end  of  his  line  into  the  ground,  and, 
stretching  it  along  the  ran  of  fence  as  far  as  his  line  will  reach,  he 
fixes  the  other  end  of  it  18  inches  from  the  centre,  in  the  same  man- 
ner as  at  the  end  where  he  first  started,  and  of  course  upon  the  same 
side  of  the  fence ;  and  having  his  line  tightly  stretched  and  pinned 
exactly  18  inches  from  the  centre  at  any  given  point,  he  next  pro- 
ceeds to  edge  off  with  a  spade  the  whole  length  of  the  line,  in  order 
to  form  one  side  of  the  foundation-stance  of  the  dyke.  In  edging  off 
the  side  of  the  stance  along  the  line  as  has  been  stated,  the  operator 
must  cut  the  surface  or  turf  standing  with  his  face  to  the  field  and 
his  feet  upon  the  foundation  part  of  the  intended  dyke,  and  this  in 
order  that  the  edge  of  the  stance,  as  at  a,  may  be  cut  with  a  consider- 
able slope  outwards,  as  shown  in  the  figure  at  a,  upon  each  side.  This 
sloping  of  the  edge  of  the  stance  or  foundation  is  meant  to  answer  a 
twofold  purpose — namely,  the  turf  when  cut  from  the  ground  with 
a  slope,  when  laid  on  in  the  building  of  the  dyke,  corresponds  with 
its  sloping  upwards ;  and  the  edge  of  the  stance,  when  finished  in 
a  sloping  manner,  lasts  much  longer  than  it  could  do  if  it  were  cut 
perpendicularly.  In  the  same  manner  the  other  side  of  the  stance 
should  be  cut  or  edged;  measuring  also  the  other  side  18  inches 
from  the  centre  to  the  opposite  side,  making  the  foundation  3  feet 
wide  over  all,  as  seen  from  a  to  a.  The  foundation  having  been 
marked  off  as  has  been  directed,  the  operator  next  proceeds  to  meas- 
ure outwards  from  the  edge  of  it,  as  from  ato  h,  upon  each  side,  a 
turf  1 5  inches  broad  at  top ;  and  placing  his  line  to  the  same  meas- 
urements, he  edges  off  with  his  spade — which  should  be  an  old  half- 
worn  one,  kept  pretty  sharp — a  line  of  turf  15  inches  broad,  the 
whole  length  of  his  first  line  on  each  side  of  the  stance ;  and  it  must 
be  observed  here  that,  in  edging  off  these  turfs  upon  each  side,  the 
operator  must  cut  them  with  his  face  to  the  stance  of  the  dyke,  in 
order  to  make  the  outer  edges  of  the  turf  slope  contrary  to  the  inner 
edges,  as  shown  in  the  figure  oi  b  b;  consequently  the  two  turfs, 
when  cut  and  turned  upside  down  and  laid  along  the  side  of  each 
other  upon  the  foundation,  will  appear  thus  ^  ^^  "^^ 

This  answers  a  twofold  purpose  as  the  work  proceeds — ^namely,  the  turfs 
are  at  once  prepared  to  answer  the  sloping  of  the  dyke  as  it  progresses 
upwards ;  and  as  the  turfs,  in  the  case  of  joining  them  in  the  centre 
of  the  building,  are  much  improved  by  having  a  portion  of  earth  put 
between  the  seams,  this  can  at  once  be  done  by  filling  up  the  open- 
ing caused  by  the  contrary  slopes  meeting  in  the  centre,  which  open- 
ing is  at  once  readily  filled  from  paring  the  bottoms  of  the  turfs  when 
lying  as  turned  up  out  of  the  earth,  and  levelling  them  for  another 
layer  of  turf  coming  above  progressively. 
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Fig.  16. 


The  two  lines  of  turf  being  formed  by  edging  them  off  with  an  old 
sharp  spade,  as  directed  above,  a  second  man  follows  with  what  is 

termed  the  turf -spade  (see  fig.  16),  with  which 
spade  he  cuts  the  turf-line,  now  formed  by  the 
man  before  him,  right  across  into  convenient 
lengths,  say  18  inches;  and  as  he  cuts  the  turf 
into  those  lengths,  proceedinff  backwards,  he  by  a 
jerk  of  the  implement  turns  each  turf  as  it  is 
formed  with  its  grass  side  uppermost  Each  turf, 
as  it  is  thus  turned  up,  is  laid  hold  of  by  a  third 
man,  who  lays  it  upon  its  bed  in  the  forming  of 
the  dyke,  &c.,  always  taking  care  to  lay  the  first 
course  of  turf  3  inches  within  the  outer  edge  a, 
on  each  side,  which  is  meant  to  form  the  margin, 
in  order  to  support  the  dyke  the  more  firmly. 
When  the  three  workmen  have  got  the  first  course 
of  turfs  laid  on  the  stance,  they  all  proceed  to  have 
them  properly  placed,  joined  in  the  seams,  levelled,  and  made  pro- 
perly firm ;  and  in  the  same  manner  they  proceed  throughout,  one 
edging  off  the  turfs  with  a  line  to  an  exact  measurement  correspond- 
ing to  the  width  of  the  dyke  as  it  advances ;  consequently  each  suc- 
ceeding layer  of  turf,  as  it  is  laid  on  above  another,  will  be  propor- 
tionally narrower  than  the  one  under :  a  second  cuts  the  turf  across 
into  convenient  lengths,  and  heaves  them  up  for  his  neighbour  in 
order  to  lay  hold  of  them  the  more  readily  and  put  them  upon  their 
place  in  the  building.  From  the  figure  representing  the  turf  dyke,  it 
will  be  observed  that  the  same  is  built  from  materials  taken  equally 
from  each  side  ;  and  this  is  necessary  in  order  to  the  more  speedy 
building  of  the  whole,  as  well  as  taking  an  equal  proportion  of  the 
surface  from  each  side,  which  will  not  cause  the  making  of  the  one 
field  poorer  than  the  other,  as  would  be  the  case  were  the  turf  taken 
all  from  one  side. 

The  thickness  of  the  turfs  must  in  all  cases  be  determined  by  the 
nature  of  the  soil.  If  the  soil  which  forms  the  turf  be  light  and 
sandy,  the  less  of  such  material  that  is  taken  up  the  better,  as  it  is 
extremely  apt  to  moulder  down  quickly — therefore,  in  a  light  sandy 
soil,  do  not  pare  the  turfs  thicker  than  3  inches ;  and  if  the  soil  be 
heavy,  4  or  5  inches  may  answer ;  but  as  a  general  rule  in  this  matter, 
do  not  take  the  turf  thicker  than  you  have  plenty  of  the  fibrous  roots 
of  the  grass  in  it 

It  wiU  be  observed  from  the  figure  that  the  first  four  layers  of  the 
turf  are  double — that  is  to  say,  two  in  breadth ;  and  this  is  neces- 
sary, for  the  great  breadth  of  those  under  turfs  would  render  the  work 
difficult  were  they  put  on  whole.     Our  rule  in  this  case  is  to  make 
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the  under  half  double  turf,  and  the  upper  half  single ;  and  in  all  cases 
we  put  on  the  upper  turf  with  the  grass  up. 

447.  These  dykes  are  generally  made  about  36  inches  broad  at 
the  bottom,  and  tapering  regularly  upon  each  side  to  14  inches  at  top. 

448.  In  the  erecting  of  all  turf  dykes,  it  is  of  the  greatest  import- 
ance to  the  future  welfare  of  the  same  as  a  fence  to  build  them  at 
the  of&et  a  few  inches  higher  than  it  is  ultimately  intended  they  shall 
be ;  because  they  in  almost  all  cases  subside  a  few  inches  shortly 
after  being  put  up.  This  is  the  more  necessary  to  be  kept  in  view  where 
the  soil  or  turf  of  which  the  fence  is  built  is  of  a  mossy  or  soft 
nature;  and  of  this  we  have  indeed  had  ample  experience,  which 
makes  us  desirous  of  guarding  others  against  mistakes  of  the  same 
kind.  And  in  order  to  make  provision  against  too  much  subsiding, 
we  here  recommend  the  following  hints :  Where  the  natural  surface 
is  very  rank  of  grass  or  weeds  of  any  sort,  cut  the  same  as  bare  as 
possible  with  a  scythe  previous  to  cutting  the  turf;  and  in  the  build- 
ing of  the  same,  if  they  are  damp  and  spongy,  make  the  dyke  at  least 
9  inches  higher  than  you  wish  it  to  be — that  is  to  say,  if  you  wish 
your  turf  fence  to  be  30  inches  ultimately,  make  it  39  or  40 ;  but  if 
the  turf  used  be  of  a  moderately  firm,  loamy  soil,  3  inches  may  be 
quite  enough  to  allow  for  subsiding.  Where  it  is  intended  to  have  a 
paling  fence  upon  the  top,  as  is  always  necessary  unless  the  dyke  be 
made  very  high,  such  a  paling  should  not  be  put  up  until  the  fence 
has  well  subsided,  else  it  would  fall  considerably  under  the  paling 
afterwards. 

449.  In  all  cases  of  erecting  such  turf  dykes,  it  is  absolutely  neces- 
sary to  erect  a  low  wire-fence  or  a  two-barred  paling  on  the  top  (see 
fig.  15  at  c),  in  order  to  prevent  sheep  or  cattle  of  any  description 
from  getting  over  into  a  plantation  or  adjoining  field.  If  the  fence 
Ib  placed  upon  the  edge  of  a  wood,  and  meant  to  protect  it  only,  the 
paling  may  be  put  up  as  represented  in  fig.  15  a,t  d;  but  if  it  is  put 
up  for  the  purpose  of  dividing  two  fields,  then  the  paling  must  be 
put  up  as  represented  in  the  same  figure  at  c. 

450.  Turf  fences,  from  their  being  in  all  cases  of  a  temporary 
nature,  should  not  be  erected  where  stones  can  be  conveniently  got 
for  making  stone  dykes,  as  the  latter  kind  of  fence  is  in  all  respects 
preferable.  The  only  case  where  they  are  at  all  to  be  recommended 
is  on  high-lying  moorland  parts  of  the  country,  where  stones  cannot 
be  conveniently  had  at  a  moderate  expense,  for  the  building  of  stone 
dykes,  and  where  a  wire  fence  alone  is  objectionable,  on  account  of 
its  producing  no  shelter  to  stock.  On  the  sheep-dazing  districts  of 
the  west  of  Scotland,  turf  fences  of  the  class  described  in  the  fore- 
going are  extensively  used  for  subdivision,  as  they  are  both  cheaply 
erected  and  produce  a  considerable  degree  of  shelter  to  the  stock. 
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SECTION   V. — TBB  BUILDINQ  OP  8T0NB   WALU  WITH   WIRE   FXHOB  ON   TOP. 

451.  We  may  here  refer  to  a  very  asefol  fence,  which  is  now  fre- 
qnently  used  in  hilly  districts  where  the  particular  object  in  view  is 
to  keep  back  sheep,  &c,  and  which  is  even  more  suitable  for  that  pur- 
pose than  the  fence  described  in  the  immediately  foregoing  section. 
In  hilly  districts,  although  a  good  stone  wall  is  erected,  light  sheep 
will  frequently  get  over  it,  and  be  the  cause  of  much  trouble  and 
annoyance.  In  a  case  of  this  kind  it  is  better  to  erect  a  stone  wall 
similar  to  the  one  already  referred  to  in  Section  III.  of  this  chapter ; 
excepting  that  a  projecting  copestone  is  not  required,  and  in  its 
place  a  low  wire-fence  is  used,  which  proves  very  effective  in  prevent- 
ing any  sheep  from  getting  over. 

452.  The  wall  in  this  case  is  built  quite  in  the  same  way  as  Uie 
common  dry-stone  wall,  only  that  it  does  not  require  to  be  more  than 
4  feet  in  height.  The  stones  on  the  top  are  firmly  put  together  and 
bedded  in  lime,  and  at  every  9  feet  there  is  a  good-sized  through-hand 
stone  placed  for  the  purpose  of  putting  in  the  standards  of  the  wire- 
fence.  The  standards  are  made  of  iron,  and  put  in  at  9  feet  apart, 
and  batted  into  the  stones  with  lead,  and  should  stand  2  feet  high 
above  the  wall  when  fixed.  They  are  usually  made  1  \  inch  broad, 
by  \  inch  thick.  An  irou  straining-pillar  is  put  in  at  every  one 
hundred  yards  in  the  length  of  the  fence;  these  are  made  1^  inch 
on  the  side  of  the  square,  and  should  be  securely  batted  into  good 
heavy  through-band  stones.  Such  a  wire  fence  requires  only  tJiree 
wires,  and  when  completed  will  stand  6  feet  high  over  all. 

Fig.  17. 


Fig.  17  will  give  a  good  idea  of  this  description  of  fence,  and  hav- 
ing given  it  we  think  it  UDnecessary  to  add  any  further  remarks  on 
this  fence. 
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8BCTI0K  VI. — THB  MBTHOD  OF  BRBOTINO  VARIOUS  SORTS  OF  WOODBN  PALINGS. 

453.  The  variety  of  designs  for  v^ooden  palings  is  endless ;  and 
for  lis  to  give  in  a  work  of  the  present  nature  anything  like  a  descrip- 
tion of  those  termed  ornamental  palings,  would  be  superfluous ;  there- 
fore,  in  the  mean  time,  we  shall  confine  ourselves  to  the  description 
of  a  few  only,  and  those  such  as  are  considered  the  most  useful  for 
general  purposes. 

The  most  generally  useful  of  all  wooden  palings  as  a  structure  for 
a  fence  is  the  horizontal,  and  this  is,  when  well  put  up,  a  fence  by  no 
means  void  of  ornament.  The  wooden  paling  consists  of  strong 
posts,  generally  about  4  inches  diameter,  driven  into  the  ground  at 
intervals  of  4  feet  in  the  line  of  fence,  upon  which  posts  the  bars  are 
nailed  horizontally  at  regular  distances  from,  and  parallel  to,  each 
other.  As  there  is  no  fence  more  commonly  in  use  in  highly  culti- 
vated parts  of  the  country,  it  will  be  of  importance  to  make  a  few 
practical  observations  as  to  the  manner  of  putting  it  up. 

454.  Having  fixed  upon  the  exact  line  upon  which  a  wooden  pal- 
ing is  to  be  erected,  ascertain  the  height  that  will  be  necessary  for 
the  purpose  in  view;  and  having  decided  upon  this — say  a  four- 
baned  paling — then  in  this  case  the  fence  will  require  to  be  about 
4  feet  high  above  ground  when  finished.  Next  ascertain  if  the  ground 
be  of  a  hard  or  soft  nature  in  the  line  to  be  erected.  If  soft,  the 
posts  for  the  paling  will  require  to  be  put  at  least  2  feet  into  the 
ground,  in  order  to  make  them  properly  firm  in  their  place,  and  to 
resist  the  pressure  of  cattle;  if  hard,  then  18  inches  in  the  ground 
will  be  sufficient.  And,  for  our  example,  in  the  present  instance  we 
shall  say  the  ground  is  hard ;  consequently,  if  the  height  of  the  pal- 
ing, 4  feet,  be  added  to  the  necessary  depth  of  the  post  into  the 
ground — ^namely,  18  inches — we  have  5^  feet  as  the  length  of  the 
posts ;  therefore  let  posts  of  that  length  be  brought  forward  and  laid 
all  along  the  line,  laying  down  one  post  for  every  4  feet  in  length  of 
the  fence,  which  is  quite  sufficient ;  and  upon  having  the  i)osts  laid 
down  as  directed,  have  the  horizontal  rails  laid  down  also,  begriming 
at  the  one  end  of  the  line,  and  laying  down  4  bars  together  contin- 
uously to  the  other,  observing,  in  laying  out  the  posts  and  rails,  to 
keep  them  a  little  to  one  side  of  the  exact  line  of  fence,  in  order  that 
the  men  in  working  may  not  be  continually  interrupted  by  them 
lying  in  their  way ;  and  also  observing  not  to  lay  the  rails  down 
carelessly  upon  the  top  of  the  posts,  but  to  have  both  so  distinct  that 
the  workmen  can  have  it  in  their  power  to  lay  hold  of  either  posts 
or  rails  without  their  coming  into  contact  with  each  other.      The 
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general  size  of  posts  used  for  this  purpose  is  about  4  inches  dia- 
meter, and  they  may  be  either  round  wood,  halved,  or  quartered,  as  the 
size  of  the  wood  may  answer  in  making  them.  The  best  sort  of  wood 
for  posts  which  have  to  be  driven  into  the  ground,  and  which  are 
continually  exposed  to  the  extremes  of  both  wetness  and  dryness  in 
the  soil,  is  the  larch.  The  horizontal  rails  for  paling  are  generally 
made  18  feet  in  length.  These  are  sometimes  made  of  larch,  and 
sometimes  of  spruce  fir  or  Scots  pine.  Larch  is  out  of  all  question 
the  best  for  this  purpose,  and  is  generally  sawn  to  the  size  of  4  inches 
by  1  inch.  Spruce  fir  is,  in  our  opinion,  the  next  in  quality  for  pal- 
ing rails,  Scots  pine  being  inferior  to  it  for  lasting. 

455.  The  posts  and  rails  being  all  laid  out  as  directed,  the  opera- 
tor will  next  provide  himself  with  a  garden-line  for  stretching  along 

Fig.  18.      ^^^  ^^^^  ^^  ^^^  fence;  also  a  common  nail-hammer,  or 

J^  what  is  termed  No.  3  paling-hammer,  with  daws  for 
i  I  pulling  out  nails  (see  fig.  18).  He  will  also  require 
ij  a  bag  for  holding  the  nails,  and  not  have  them  lying 
I  and  scattered  about,  as  many  carelessly  do.  This  bag 
^^0^  may  be  of  leather  or  of  coarse  sail-cloth,  as  may  be 
most  conveniently  had ;  and  as  there  are  two  sizes  of 
nails  used  in  the  putting  up  of  paling,  the  bag  ought  to  be  divided 
into  two  compartments,  by  being  simply  sewed  up  the  middle. 
Another  important  tool  in  the  operation  of  fencing  is  what  is  com- 
monly termed  the  post-rnallet.  Many  use  merely  a  block  of  ash- 
wood  about  10  inches  long  and  6  inches  in  diameter  for  this  pur- 
pose, having  of  course  a  handle  to  it ;  but  a  mallet  of  this  description 
never  answers  well,  nor  can  a  workman  do  much  execution  with  it : 
Fig.  19.       Fig.  20.  they  ought   all  to  be  made  of  iron,  and  may  be 

about  12  lb,  weight.  Fig.  19  represents  the  iron 
post-mallet  which  we  use,  and  which,  in  the  hands 
of  an  expert  workman,  is  a  powerful  implement. 

If  the  ground  be  very  hard,  and  it  be  considered 
difficult  to  get  the  posts  driven  in — not  only  on 
account  of  the  loss  of  time  that  would  be  occasioned 
by  having  the  men  toiling  and  beating  upon  a  post 
for  some  minutes  before  they  could  get  it  the  de- 
sired depth  into  the  ground,  but  also  of  the  waste 
of  the  posts — it  will  be  proper  and  necessary  to  be 
provided  with  what  is  termed  a  horer  (see  fig.  20). 
^H^^  ll^  This  implement  consists  of  a  heavy  piece  of  iron,  a, 
^^^^  which  is  pointed,  round,  and  hollow  in  the  centre 

in  order  to  receive  the  handle  I.  This  pointed 
piece  of  iron — or  shod,  as  it  is  termed  by  the  workmen — ^may  be 
made  about  12  inches  long,  and  about  3  inches  diameter  at  the  top 
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where  the  handle  is  inserted.  The  handle  should  be  about  4  feet 
long,  in  order  that  the  operator  may  have  the  more  lever  power  upon 
it;  and  in  making  a  hole  for  a  post  with  it,  it  is  forced  into  the 
ground  by  repeated  strokes  downwards  from  the  workman,  who  holds 
it  by  the  top,  c,  in  his  hands, — and  is  found  very  powerful  in  making 
holes  in  hard  ground. 

These  implements,  as  described,  together  with  the  nails,  are  all 
that  are  necessary  for  the  putting  up  of  a  paling  fence  ;  and  having 
described  them,  we  shall  now  proceed  to  show  how  they  are  used  in 
the  work. 

456.  In  commencing  to  put  up  the  paling,  all  the  materials  being 
laid  down,  first  stretch  the  line  along  the  run  of  the  intended  fence, 
and  pin  it  down  about  2  inches  to  the  one  side,  in  order  that  the 
posts  may  be  put  in  the  exact  run  intended  for  them ;  and  having 
done  this,  cut  a  piece  of  wood  the  exact  length  that  you  wish  the 
height  of  your  posts  to  be  above  ground  when  driven  in ;  then,  if 
the  ground  be  hard,  take  the  borer  and  make  a  hole  with  it  for  the 
first  post ;  which  being  done,  send  the  post  down  by  the  mallet  to 
the  desired  depth,  measuring  the  proper  height  of  it  above  with  the 
stick  for  the  purpose ;  or,  which  may  be  more  handy,  the  height  may 
be  marked  upon  the  handle  of  your  mallet  and  applied  at  once  to  the 
post.  If  your  rails  are  of  unequal  lengths,  next  proceed  to  lay  a 
single  bar  along  upon  the  ground  by  the  side  of  your  line,  allowing 
an  overlap  of  about  5  inches  at  each  joining;  and  having  done  this, 
proceed  first  to  put  in  a  post  at  the  joinings  of  the  rails,  without 
r^ard  to  exact  distances  in  this  case.  Upon  having  a  post  driven 
into  the  ground  at  each  joining  of  the  rails,  next  proceed  to  put  in 
the  posts  between  these,  to  as  nearly  4  feet  as  the  spaces  will  per- 
mit ;  and  after  you  have  the  posts  driven  in  regularly  as  far  as  your 
line  is  stretched,  look  over  them  and  see  that  they  are  regular  both 
on  the  top  level  and  in  a  line  upon  the  side  view :  this  can  be  readily 
done  by  beating  down  one  where  too  high,  or  beating  with  the  mallet 
to  a  side  any  that  may  be  a  little  out  of  the  line.  Having  the  posts 
all  regularly  in,  and  in  proper  state,  let  two  men  take  hold  of  a  rail 
and  place  it  along  the  top,  forming  the  upper  bar,  and  observe  to  have 
the  end  of  the  rail  commencing  upon  the  first  post  nearly  on  a  line 
with  the  perpendicular  of  it — that  is  to  say,  merely  covering  the 
breadth  of  the  post — and  the  man  upon  the  other  end  of  the  rail  will 
observe  to  have  it  about  2  inches  over  the  breadth  of  the  post  upon 
which  he  nails  it :  this  is  in  order  to  form  a  splice  or  joining  to  secure 
strength  in  the  part ;  and  in  this  state  let  the  first  bar  at  top  be 
nailed  on,  observing  to  keep  it  rather  under  the  top  of  the  posts. 
Upon  lifting  the  second  bar,  which  should  be  a  continuation  of  the 
upper  one,  let  the  man  who  is  hindmost  keep  his  end  of  the  bar  about 

I 


130  METHOD  OF  ERECTING 

2  inches  behind  the  post  upon  which  his  neighbour  nailed  his  last 
joint  In  this  manner  the  two  men  will  go  on  with  the  putting  on 
of  the  top  bar  the  whole  length  of  the  line  of  posts  put  in,  and  in  the 
same  manner  return  with  the  second  bar,  which  should  be  about  9 
or  10  inches  under  the  upper  or  first  one.  In  putting  on  the  second, 
third,  and  fourth  bars,  it  is  not  so  necessary  to  have  the  joints  of  these 
made  upon  the  posts  as  directed  for  the  upper  bar :  they  may  be 
joined  in  the  middle,  or  where  it  may  chance  to  happen,  according  to 
different  lengths  of  the  rails ;  because  the  three  under  bars  are  not 
likely  to  require  to  have  so  much  strength  as  the  upper  one,  which  is 
always  pressed  upon  by  cattle,  &c.  The  second  bar  being  nailed  on, 
the  third  one  should  be  put  on  about  7  inches  under  it,  and  the  fourth 
or  under  one,  about  6  inches  under  the  third.  The  reason  of  thus 
making  the  bars  closer  as  they  come  down  upon  the  posts,  is  the  more 
readily  to  keep  back  sheep  or  lambs,  those  spaces  being  most  on  a 
level  with  their  bodies. 

In  the  same  manner  the  whole  of  the  length  of  the  fence  is  put 
up,  one  Hue-length  after  another ;  and  in  this  manner  two  active  ex> 
pert  men  will  put  up  twenty-five  or  thirty  roods  in  one  day,  where 
the  soil  is  moderately  soft. 

467.  In  erecting  wooden  palings,  it  will  not  always  be  found  that 
four  bars  wHl  answer  every  purpose;  for  where  cattle,  sheep,  and  lambs 
are  grazing,  five  bars  will  often  be  found  necessary  to  keep  them  in ; 
as  also  it  may  often  happen,  that  where  there  is  a  hei|[ht  upon  the 
line  of  the  ground  upon  which  the  fence  is  to  be  run,  three  bars  may 
in  such  a  situation  prove  as  effectual  a  fence  as  four  or  five  in  other 
situations. 

458.  There  is  another  description  of  horizontal  paling  excellently 
adapted  to  protect  plantations  and  to  subdivide  fields,  of  which  a  large 
extent  is  now  erected  in  various  parts  of  the  country.  It  is  of  a  veiy 
much  stronger  character  than  the  one  described  in  the  five  preceding 
paragraphs,  and  forms  a  more  permanent  and  reliable  fence  where 
heavy  cattle  and  horses  have  to  be  guarded  against.  This  paling 
consists  of  posts  put  into  the  line  of  fence  at  9  feet  apart,  with  four 
or  five  horizontal  bars  fixed  between  each  pair,  and  the  usual  height 
over  all  is  4  feet,  measuring  from  the  land  leveL  The  posts  are  made 
from  good  and  matured  larch  or  pine  timber,  6  feet  long,  and  sawn  to 
a  scantling  of  7  by  3  inches.  The  rails  are  also  made  from  matured 
timber,  10  feet  long,  5  inches  broad,  and  1|  inch  thick.  The  posts, 
made  of  the  dimensions  stated,  are  mortised  to  receive  the  rails,  as  no 
nails  are  used  in  the  erection  of  this  sort  of  paling.  The  mortises 
are  made  right  through  the  thickness  of  the  posts,  and  of  dimensions 
suited  to  the  breadth  and  thickness  of  the  rails  which  they  are  to 
receive — viz.,  5  inches  by  l^inch.     In  order  to  make  the  fence  proof 
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against  email  sheep  or  lambs,  the  mortifles  are  arranged  in  the  poata 
so  as  to  have  the  lower  bare  cloeer  to  one  another  than  the  upper 
ones.     The  following  figare  will  explain  this  : — 

The  portion  a  which  is  inserted  into  the  ground  is  24  inches  in 
length ;  the  portion  betwixt  the  ground-level  and  the  opening  or  mor- 
tise N'o.  1  is  6  inches;  the  portion  betwixt  the 
mortises  1  and  2  is  6  inches;  that  betwixt  the  ^  ^• 

mortises  2  sad  3  is  7  inches;  that  betwixt  the 
mortises  3  and  4  ia  9  inches ;  and  above  tiie 
uppermost  mortise  there  is  5  inches  of  whole 
timber  left  in  order  to  maintaia  sufficient 
strength  to  prevent  spUttii^  after  all  the  mor- 
tises are  made,  and  in  driving  home  the  bars. 

In  order  that  the  rails  may  be  made  to 
overlap  properly  and  firmly,  as  well  as  that 
they  may  be  inserted  into  the  mortises,  a 
slice  is  removed  from  each  end  of  every  one 
of  them,  and  for  this  purpose  a  sharp  adze  is 
used.  In  removing  the  elices  irom  the  ends 
of  the  rails,  it  is  done  all  from  one  side 
/"  ) ;  so  that  when  any  two  ends  are 

put  into  a  mortice,  it  is  only  necessary  to 
place  the  sliced  side  of  each,  the  one  to  the 
other,  in  order  to  have  a  complete  junction, 

and  a  continuous  line  of  rail.    The  slice  may  

be  from  4  to  6  inches  long. 

459.  We  shsU  give  a  short  description  of  the  usual  mode  of  erect- 
ing this  sort  of  fence.  The  timber  is  prepared  for  it  as  specified  in 
the  for^^ing  paragraph,  and  should  be  laid  down  along  the  line  of 
fence  in  a  regular  and  systematic  way  before  commencing  to  erect  the 
fence,  and  while  this  is  being  done,  the  holes  or  pits  ehould  he  made  at 
exactiy  9  feet  apart,  to  receive  the  posts.  In  etectiug  the  fence,  after 
the  first  post  has  been  fixed  in  its  place, —  and  each  mast  be  made 
firm  in  its  place  by  using  four  stones — the  first  two,  one  on  each  side 
of  the  post  in  the  bottom,  and  the  other  two,  one  on  each  side  of  the 
poet  at  the  surface  of  the  hole,  all  put  in  firmly  betwixt  the  posts  and 
tbe  outer  edge  of  the  hole, — the  ends  of  the  four  bars  are  at  once  put 
into  their  mortises  in  it  This  being  done  by  two  men,  other  two 
are  at  the  same  time  employed  putting  the  second  poet  into  its  hole, 
and  before  they  commence  to  fiz  it  they  place  the  other  ends  of  the 
four  rails,  which  were  inserted  into  the  first  post,  into  the  corresponding 
mortises  in  the  one  at  which  they  stand ;  and  immediately  after  this 
is  accomplished,  they  fix  the  second  post,  while  the  two  men  who 
1  with  the  first  go  on  to  the  third  one,  and  so  on  alter- 
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nately,  always  iBsertiog  the  rail^  into  the  last  post  before  fixing  it  in 
its  place  on  the  line  ;  in  the  same  -way  any  length  of  the  fence  may 
be  put  up.  In  varioua  parts  of  the  Highlands  of  Scotland,  there  are 
fences  of  this  kind  which  have  lasted  upwards  of  thirty  years,  and  this 
because  they  had  been  made  of  good  timber. 

460.  Next  to  the  horizontal  palings  which  have  been  described 
above,  the  most  important  and  generally  useful  is  the  vpriffht,  which 
is  made  of  various  heights  in  order  to  suit  different  purposes.  It 
will  be  enough  for  us  to  give  an  example  of  the  manner  of  putting 
up  one  of  these ;  and  by  referring  to  fig.  22  this  will  be  readily 
understood. 

Fig,  22  is  a  sketch  of  an  upright  fence  made  of  larch-wood.  Th« 
upright  spars,  as  shown  from  o  to  a,  may  be  either  sawn  wood,  3 


inches  by  |  of  an  inch,  or  small  larch-trees  3  inches  diameter,  cut  up 
the  centre  by  a  saw-mill,  according  to  taste.  We  shall  here  suppose 
that  we  have  to  erect  a  fence  of  the  description  above  stated,  and 
that  it  is  to  be  5  feet  high. 

In  the  first  place,  have  all  materials  brought  forward,  and  the  line 
stretched  along  the  run  of  the  intended  fence,  in  the  same  roanner  as 
directed  for  the  putting  up  of  the  horizontal  fence,  and  put  the  posts 
into  the  ground  in  the  same  manner  as  there  advised,  observing  to 
keep  them  about  4  feet  distant  from  each  other,  and  allow  the  tops 
of  them  to  be  12  inches  under  the  extreme  height  of  the  uprights; 
consequently  the  posts  for  a  5-feet  spar  fence  wiU  require  to  be  4 
feet  high  above  ground  when  put  in.  The  posts  being  put  in  along 
the  whole  length  of  the  first  line,  and  carefully  levelled  along  the 
tops,  at  least  in  such  a  manner  as  to  correspond  with  the  nature  of 
the  ground,  the  next  part  of  the  work  is  to  have  the  upper  rail  nailed 
on  to  the  exact  height  of  the  tops  of  the  posts,  observing  to  join  the 
rails  upon  the  posts  in  the  same  manner  as  formerly  advised;  and  the 
upper  rail  being  nailed  on,  the  second  (there  being  only  two  horizontal 
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bars  in  the  fence  at  present  under  notice)  must  be  nailed  on  and  joined 
upon  the  posts  in  the  same  manner,  keeping  about  16  inches  from 
the  surface  of  the  ground,  or  2  feet  under  the  upper  one.     In  putting 
on  the  upright  spars  upon  the  framework  now  formed  by  the  posts 
and  two  horizontal  rails,  have  one  of  them  nailed  on  at  the  extreme 
end  where  you  intend  commencing,  observing  to  keep  the  top  of  this 
upright  12  inches  above  the  upper  rail  b,  and  place  it  at  the  same 
time  so  as  to  cover  the  post  forming  the  extreme  end,  as  at  c — the 
post  appearing  at  bottom  only ;  and  in  the  same  way  go  on  putting 
on  an  upright  upon  the  face  of  every  third  post  the  whole  length  of 
your  line  of  posts,  being  very  exact  in  measuring  the  top  of  each  to 
12  inches  above  the  upper  bar;  and  when  this  has  been  done,  put  a 
nail  into  the  top  of  each  of  these  uprights,  but  only  so  far  into  the 
wood  as  not  to  be  taken  out  easily  without  the  aid  of  the  hammer. 
On  having  put  a  nail  into  the  top  of  each,  have  your  line  tied  to  the 
one  upon  the  extreme  end,  and  go  along  with  it  in  your  hand,  making 
one  turn  of  it  round  each  nail  as  you  pass  along,  keeping  the  line  tight 
as  you  proceed ;  and  having  stretched  it  along  the  tops  of  the  spars 
tightly  by  the  use  of  the  nails,  the  line  will  now  act  as  a  top  guide 
for  putting  on  all  the  rest  of  the  spars  between  to  their  proper  height, 
which  could  not  have  been  done  easily  otherwise.     The  fence  being 
5  feet  high,  the  uprights  will  require  to  be  only  4  feet  9  inches  in 
lengthy  they  being  kept  3  inches  up  off  the  ground  or  surface,  as  seen 
in  the  figure.     In  putting  on  the  spars,  pay  no  attention  particularly 
to  their  regularity  at  bottom,  but  be  very  particular  as  to  how  they 
range  and  take  the  eye  at  the  top.     In  nailing  on  these  spars,  be 
careful  to  have  them  put  on  as  near  the  perpendicular  as  possible, 
keeping  from  2  to  3  inches  of  open  space  between  each  two;  and 
always  endeavour  to  have  an  upright  put  on  so  as  to  cover  each  post 
from  the  view,  which  can  be  easily  done  by  a  little  attention  in  regu- 
lating them.     A  fence  of  this  description  should  always  have  the 
spars  nailed  upon  that  side  which  is  to  be  most  seen  ;  consequently, 
this  point  should  always  be  taken  into  consideration  before  commenc- 
ing the  work. 


SBCTION  VII. — THE  EBEGTINO   OP  WIRE  FENCES   UPON  WOODEN  AND 

IRON   POSTS. 

461.  In  the  matter  of  fencing,  as  well  as  in  that  of  shipbuilding, 
this  may  be  truly  said  to  be  the  "  iron  age,"  for  wire-fences  are  now, 
generally  speaking,  setting  aside  and  taking  the  place  of  most  others. 
This  is  in  consequence  of  the  material  of  which  these  fences  are 
made   being  cheaper  than  stone  erections,  and  more  durable  and 
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ornamental  than  mere  wooden  fences.  As  wire  fences,  then,  are 
of  the  first  importance  in  this  branch  of  our  subject,  we  shall  enter 
rather  minutely  into  a  description  of  the  practical  part  of  erecting 
the  different  sorts  of  them ;  and  in  this  we  hope  to  be  able  to  give 
such  directions  as  may  enable  any  intelligent  man  to  erect  them  in  a 
perfect  manner. 

462.  There  are  three  different  classes  of  wire-fences  in  general  use 
— namely,  those  consisting  of  wire  strained  on  wooden  posts ;  those 
erected  on  iron  straining-posts  with  wooden  intermediate  ones ;  and 
those  erected  entirely  with  iron  and  without  wood  We  shall 
describe  the  mode  of  erecting  each  of  these  classes  in  the  order  in 
which  we  have  referred  to  them ;  but  before  attending  to  this,  we 
shall  refer  to  a  few  preliminary  points  which  are  necessary  to  be 
noticed  at  the  outset. 

463.  Wire-fences  consist  chiefly  of  four  parts — namely,  the 
straining-pillars,  the  standards  or  intermediates,  the  stays,  and  the 
wires. 

464.  The  straining-pillars  are  for  keeping  the  horizontal  wires  at 
fuU  stretch,  and  may  be  of  wood,  or  of  cast  or  wrought  iron,  batted 
into  large  stones,  wooden  blocks,  or  cast-iron  blocks,  sunk  and  firmly 
fixed  in  the  ground,  and  supported  by  stays.  If  the  line  of  fence  is 
straight,  the  straining  pillars  are  placed  from  80  to  100  yards  apart, 
and  in  some  instances  over  200  yards;  but  if  the  Une  is  curved, 
intermediate  ones  with  stays  are  required. 

465.  The  standards  may  be  of  wood  or  wrought-iron,  and  are 
placed  from  3  to  9  feet  apart,  according  to  circumstances.  They  are 
absolutely  necessary  to  keep  the  horizontal  wires  at  regular  distances 
apart,  and  to  support  the  fence  as  a  whole.  Wooden  standards  are 
either  driven  into  the  ground  or  sunk  into  holes  in  the  same  way  as 
the  posts  are  in  a  paling  fence ;  but  iron  ones  require  to  be  either 
batted  into  stones  or  driven  into  sunk  blocks  of  wood,  or  they  may 
be  "  self-fixing,"  or  fitted  with  feet  at  bottom  to  admit  of  their  being 
driven  into  the  ground.  Stays  are  necessary  in  most  fences  for  the 
standards  at  all  curves,  but  these  are  made  much  slighter  than  for 
straining-pillars. 

466.  Stays  may  be  of  wood  or  wrought-iron,  and  are  required  to 
prevent  the  straining  pillars  from  being  drawn  off  the  perpendicular 
by  the  tension  put  upon  the  wires.  Iron  stays  are  made  double  for 
straining-pillars,  and  single  for  standards,  and  are  batted  into  stones 
or  driven  into  wooden  blocks,  or  they  may  have  flat  blocks  attached. 

467.  The  wires  are  placed  parallel,  and  at  suitable  distances  from 
each  other.  They  are  passed  through  holes  bored  in  the  iron  stan- 
dards, or  are  fixed  with  staples  to  the  wooden  ones,  and  are  kept  at 
a  proper  tension  by  the  straining-pillars;     To  a  person  not  familiar 
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with  the  usages  of  trade,  there  is  often  a  difficulty  experienced  in 
choosing  the  proper  kind  of  wira  There  are  pnly  two  processes  of 
making  wire — ^namely,  rolling  and  dramng.  The  former  is  the  cheaper 
process  of  manufacture ;  because  an  inferior  quality  of  metal  can  be 
used  in  it  as  compared  with  the  latter,  which  is  a  more  tedious  and 
testing  process.  In  purchasing  wire,  the  best  kind  can  always  be 
known  &om  its  being  in  long  lengths,  while  the  inferior  quality  is  in 
comparatively  short  lengths.  Of  course  wire  in  short  lengths  can 
always  be  bought  at  a  cheaper  rate  than  in  long  lengths,  but  when 
wire  of  good  quality  is  wanted,  a  fair  price  should  be  given  for  it 
in  order  to  have  it  of  long  lengths.  In  erecting  wire  fences,  it  is  of 
great  importance  to  have  them  made  of  the  best  of  wire.  Although 
it  may  cost  more  at  the-  time,  yet  it  will  certainly  be  found  much 
cheaper  in  the  end,  as  the  workmen's  time  lost  over  an  inferior 
quality  of  wire  is  frequently  of  more  value  than  the  wire  itself. 

468.  Wire  for  fences  is  sold  under  the  following  names : — 

1st,  Bright  wire, — This  quality  is  what  is  called  cold  dravm,  and 
is  very  hard.  If  the  fence  is  to  be  rendered  elastic,  and  capable  of 
resisting  pressure  without  yielding,  this  kind  is  to  be  preferred.  It 
is  difficult  to  knot,  and  is  recommended  where  experienced  workmen 
are  employed  in  the  erection  of  the  fence. 

2d,  AnnecUed  wire. — This  quality  is  also  cold  drawn,  but  is  after- 
wards annealed,  which  softens  it,  and  therefore  renders  it  more 
pliable  to  knot,  and  easier  to  erect  by  inexperienced  workmen. 

3d,  Ekuk  unre, — ^This  quality  is  rolled,  and  is  not  sold  in  such 
long  lengths  as  the  preceding.  It  is  soft,  is  not  elastic,  but  knots 
easily,  and  is  well  adapted  for  ordinaiy  purposes  where  cheapness  is 
a  consideration. 

4th,  Galvanised  wire. — This  is  the  annealed  drawn  wire  galvanised. 
The  advantage  of  this  kind  is  its  freedom  from  rust,  independent  of 
paint  or  oil ;  but  the  process  of  galvanising  renders  it  more  brittle. 

5  th,  Bessemer  steel  wire, — This  description  of  wire  can  be  had 
bright  and  annealed.  It  bears  a  higher  strain  than  iron  wire,  can  be 
depended  upon,  and  will  tie  cold  without  breaking. 

469.  There  are  various  sizes  of  soM  wire  used  in  fencing,  each 
si2e  being  known  by  a  certain  number,  so  that  when  any  particular 
size  is  wanted,  it  is  merely  referred  to  by  its  distinguishing  number. 
Fig.  23  shows  the  exact  size  of  each  kind  of  wire  sold,  together  with 
their  numbers,  and  to  each  is  added  the  distance  1  cwt.  will  usually 
ran. 

470.  Besides  the  solid  kinds  of  wire  just  referred  to,  there  is  also 
the  Galvanised  strand  or  roperwire.  It  is  composed  of  seven  or  of 
three  small  galvanised  wires  or  strands,  twisted  together  like  a  hem- 
pen rope.     It  bears  a  much  greater  strain  than  solid  wire,  and  con- 
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tains  a  greater  number  of  yards  to  the  cwt.  than  the  corresponding 
□umbers  of  solid  vire.     Of  course  the  seven-ply  wire  or  strand  is  the 
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strongest,  and  is  now  much  in  use  in  this  country  for  general  fencing 
purposes.  It  is  soft  and  pliable,  and  is  generally  mode  in  much 
longer  lengths  than  the  solid  wires.  Fig.  24  shows  the  various  sizes 
of  the  seven-ply  wire,  together  with  the  number  of  yards  to  the  cwt. 
of  each. 

Fig.  at 
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471.  Having  made  the  foregoing  explanatory  remarks  aa  to  the 
character  and  uses  of  the  chief  materials  used  in  erecting  wire-fences. 
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we  now  come  to  describe  particularly,  as  was  proposed,  the  practical 
part  of  erecting  the  different  classes  of  them. 

Wire  fences  strained  on  wooden  posts. 

472.  Figs.  25  and  26  represent  the  extreme  ends  of  a  wire  fence 
upon  wooden  posts,  3  feet  9  inches  high,  and  adapted  to  resist 
sheep  and  cattle. 

The  exact  line  for  a  wire  fence  being  fixed  on,  have  the  first  post 
or  straining-pillar,  a,  fig.  25,  made  as  there  represented.     Have  it 

Fig.  25. 
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made  of  the  best  larch  timber,  taken  from  a  full-grown  tree,  the  wood 
of  which  may  be  considered  matured  and  full  of  resinous  sap ;  and 
not  of  the  wood  of  a  young  tree, 
as  is  too  often  done,  which,  al- 
though apparently  as  good,  will 
not  endure  nearly  so  long  as 
that  of  a  full-grown  tree.  The 
wire  fence,  as  here  represented, 
is  in  general  made  3  feet  9 
inches  high  from  the  surface 
of  the  ground  to  the  top  wire  d ; 
consequently  the  post  a,  which  should  be  sunk  3  feet  6  inches  into 
the  ground,  will  require  to  be  made  7  feet  6  inches  long,  allowing 
3  inches  for  the  round  upon  the  top  above  the  level  of  the  upper 
wire,  as  at  c ;  and  if  it  is  to  be  made  octagonal  in  shape,  as  is  gener- 
ally the  case,  it  will  require  to  be  at  least  8  inches  diameter.  In 
preparing  the  straining-post,  it  is  advantageous  to  the  strength  as 
well  as  the  duration  of  it  not  to  take  any  of  the  outer  wood  off  the 
part  which  is  to  be  sunk  in  the  ground ;  for  the  more  bulky  that 
part  is,  so  much  the  greater,  in  every  respect,  will  be  the  stability  of 
the  work.     Therefore,  in  dressing  the  straining-post,  only  do  so  to 
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the  part  which  is  to  be  above  ground.  Having  the  post  made  with 
^-inch  boles  bored  through  it  at  proper  distances  for  the  reception 
of  the  wires,  as  shown  in  the  figure,  have  another  piece  of  larch  pre- 
pared, 6  feet  long,  8  inches  by  6  inches,  to  act  as  a  sole  for  the  post 
to  rest  upon  in  the  ground,  as  indicated  in  fig.  25  by  the  dotted 
lines  at  e,  e.  In  this  sole  cut  out  a  part  upon  the  broadest  side, 
about  2^  inches  deep,  the  whole  breadth  of  the  wood,  large  enough 
to  hold  the  bottom  of  the  post  in  it,  as  at  /, — observing  to  leave 
about  6  inches  upon  the  end  for  a  heel;  into  this  groove  fix  the 
bottom  of  the  post,  as  shown  in  the  figure,  and  secure  its  firmness 
by  two  very  large  nails  driven  through  the  post  into  the  sole.  This 
being  done,  have  another  piece  of  larch- wood,  g,  of  such  length  as  to 
have  the  one  end  fixed  in  another  groove  to  be  made  near  the  point 
of  the  sole,  as  at  h,  and  the  other  end  in  another  groove,  to  be  made 
only  1  inch  deep,  upon  the  post,  as  at  i.  This  piece  of  wood,  which 
should  be  about'  7  inches  by  4  inches,  is  called  the  underground 
stay,  and  is  meant  to  act  as  a  support  against  the  strain  of  the  wire  ; 
while,  at  the  same  time,  it  is  not  seen  above  ground,  and  conse- 
quently the  fence  has  a  light  and  neat  appearance  when  finished. 

473.  The  first  straining-post  having  been  completed  in  the  manner 
stated,  the  next  step  in  the  work  is  to  have  a  pit  dug  in  the  ground 
for  its  reception,  observing  to  make  the  one  end  of  it  exactly  where 
the  fence  is  meant  to  begin,  extending  it  in  the  direction  of  the  line  of 
fence,  so  far  as  to  hold  the  sole  when  put  in,  and  about  3  feet  deep. 
In  making  these  pits  for  the  reception  of  the  posts,  the  ground  is  in 
almost  all  cases  found  so  hard  as  to  require  picking,  in  the  under 

half  at  least ;  and  as  it  is  necessary  to  make  the  pits 
as  near  the  exact  dimensions  of  the  wood  to  be  put  in 
as  possible,  in  order  to  have  the  more  solid  ground 
about  the  posts,  it  is  often  a  work  of  considerable 
difficulty  to  make  them  without  proper  implements. 
The  implements  most  suitable  in  the  making  of  pits 
for  wire-fence  posts,  as  also  for  gate-posts  in  general, 
are  the  common  garden-spade,  for  digging  off  the  surface 
turf  and  upper  soil,  and  the  foot-pick^  fig.  27,  which 
is  preferable  to  the  common  hand-pick.  There  being 
no  sufficient  room  for  a  man  using  the  hand-pick,  but 
with  great  disadvantage  in  the  making  of  pits,  in  all 
cases  of  this  nature  the  foot-pick  should  be  used,  which 
is  a  most  efficient  instrument,  enabling  a  man  with 
great  ease  to  loosen  the  hardest  subsoil  or  stones  in 
the  making  of  a  pit.  The  horizontal  spade,  fig.  28,  is 
a  very  useful  implement  when  removing  soil.  18  inches  under  the 
surface.     It  has  a  handle  about  2  feet  long.     With  it  a  man  can 


Fig.  27. 
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work  with  great  freedom  in  the  pit,  where  he  is  much  confined  for 
the  want  of  room ;  and  with  it  he  can  in  such  cases  do  more  than 
double  the  work  he  could  do 
with  the  common  spade.  *"*  23. 

The  pit  having  been  made, 
and  properly  levelled  in  the 
bottom,  the  straining-post  is  put 
into  its  place,  observing  to  keep 
it  perfectly  upright  This  can 
readily  be  done  by  the  aid  of 
the  plumlhline.  When  the*  post 
is  placed  upright,  two  wedge- 
shaped  pieces  of  larch-wood, 
something  in  the  form  of  the 

pointed  end  of  a  strong  post — say  about  18  inches  long — should  be 
beat  obliquely,  one  into  each  end  of  the  pit,  as  at  e,  e,  in  fig.  26, 
between  the  solid  earth  and  each  end  of  the  sole.  This  is  meant  to 
secure  the  stability  of  the  sole  in  its  place,  and  consequently  they 
ought  to  be  well  driven  home.  The  earth  which  comes  out  of  the 
pit  should  now  be  well  broken  down,  and  gradually  filled  into  it 
again.  In  this  filling,  not  more  than  3  inches  deep  of  the  loose  soil 
shoidd  be  put  into  the  pit  at  once,  without  having  it  properly  beat 
to  a  perfect  solidity  with  what  is  termed  a  rammer,  which  is  merely 
a  piece  of  wood  in  the  shape  of  a  common  post,  about  4^  feet  long, 
having  a  piece  of  iron  upon  the  under  end  in  order  to  make  it  more 
heavy  for  beating  the  eartL  This  laying  in  of  loose  earth,  and 
beating  with  the  rammer,  should  take  place  alternately,  until  the 
hole  is  filled,  and  the  post  perfectly  upright. 

474.  Having  got  the  first  straining-post  put  in,  observe  next  if 
the  ground  upon  the  line  of  the  proposed  fence  is  level  or  unlevel ; 
for  a  great  deal  depends  upon  this,  and  the  manner  of  going  to  work 
must  be  r^ulated  accordingly.  In  order  to  illustrate  this  clearly, 
we  shall  now  be  assisted  by  referring  to  fig.  29,  which  is  meant  to 
represent  a  continuation  of  a  line  of  wire-fence  both  upon  level  and 
unlevel  ground. 

475.  We  shall  now  suppose  that  the  first  straining-post  a,  in  fig. 
25,  is  represented  by  the  post  a  in  fig.  29,  and  is  now  properly 
secured  in  the  ground,  agreeably  to  the  directions  given.  Now,  the 
ground  from  the  post  a  to  the  post  c,  which  is  perfectly  level,  we 
shall  suppose  to  be  about  160  yards  in  length ;  therefore  this  space 
is  too  great  in  order  to  be  properly  tightened  up  between  the  two 
posts  a  and  c ;  we  must,  therefore,  have  another  post  between  them, 
as  at  b.  We  ought  to  observe  here  that  in  all  cases  of  putting  up 
wire  fences  on  wooden  straining-posts,  never  have  them  much  more 
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than  80  yards  from  each  other,  and  in  no  case  more  than  100  yards 
apart     If  they  are  much  wider,  the  proper  tension  of  the  wire  cannot 

Fig.  29. 


be  attained  so  as  to  make  a  secure  fence ;  consequently,  the  next  step 
in  the  progress  of  the  work  before  us  is  to  put  up  another  post  at  6, 
half  distance  between  a  and  c.  This  post  is  put  in  exactly  in  the 
same  manner  as  has  already  been  described  for  the  first  one ;  only  it 
must  be  observed  to  put  the  underground  stay  of  the  second  post  in 
such  a  position  as  to  resist  the  strain  of  the  wire  from  the  post  a. 
This  is  effected  by  placing  the  stay  the  contrary  way  of  the  first 
one,  as  seen  and  represented  in  fig.  29  at  &,  the  stay  upon  the  post 
there  not  lying  in  the  same  direction  as  at  the  post  a,  but  the  con- 
trary ;  thus  making  each  pair  of  posts  complete  in  themselves,  and 
independent  of  another,  which  is  the  point  required.  The  second 
post  being  secured,  the  next  thing  to  do  is  to  have  the  intermediate 
uprights  or  standards  brought  forward,  which  are  represented  in 
fig.  25,  &  &.  These  should  be  of  the  best  larch-wood,  6  feet  long, 
and  4  J  inches  by  3.  Before  putting  them  into  the  run  of  the  fence, 
have  one  line  stretched  tightly  between  the  bottoms  of  the  two 
straining-posts  upon  the  surface  of  the  ground,  and  another  between 
the  tops,  or  in  the  exact  position  of  the  intended  top  wire,  running 
each  end  of  it  through  the  upper  hole  in  each  post;  and  upon  having 
both  lines  stretched  as  a  guide  for  top  and  bottom,  in  putting  in  the 
intermediate  uprights,  have  them  put  in  5  feet  apart,  upon  the 
opposite  side  of  the  line  that  it  is  intended  the  wire  should  be  put 
on ;  or  in  other  words,  let  it  be  understood  that  the  hempen  line  is 
in  the  exact  place  where  it  is  intended  the  upper  wire  shall  be. 
Another  point  necessary  to  be  considered  at  this  stage  of  the  work, 
is  to  put  the  wires  upon  that  side  of  the  posts  where  it  is  known 
there  will  be  most  necessity  for  strength  on  the  part  of  the  fence ; 
for  if  heavy  cattle  be  upon  the  opposite  side  of  the  wires,  they  are 
very  apt  to  press  out  the  staples  which  hold  the  wires  to  the  wood, 
while  upon  the  other  side  they  can  have  no  efiTect  whatever  upon  it. 

With  regard  to  the  method  of  putting  the  intermediate  uprights 
or  posts  into  the  ground,  some  make  holes  for  them  with  the  spade, 
while  others  drive  them  into  the  ground  by  the  paling-mallet.     We 
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have  heard  each  method  advocated  as  the  proper  one,  but  in  our 
opinion  it  entirely  depends  upon  the  nature  of  the  soil  along  the  line 
of  the  fence.  In  many  cases  it  is  almost  impossible  to  get  a  post 
driven  into  the  ground,  owing  to  the  quantities  of  small  and  large 
boulder-stones  that  are  in  it.  We  have  seen  some  very  extensive 
wire  fences  erected  in  different  parts  of  the  country,  and  have  seen 
the  posts  put  in  in  both  ways,  and  with  equal  success.  The  nature 
of  the  soil  and  the  circumstances  of  the  case  must,  therefore,  in  our 
opinion,  be  the  guide  in  this  matter. 

When  the  posts  are  beat  into  the  ground  with  the  mallet,  in  order 
not  to  spoil  their  heads,  there  is  an  implement  made  of  iron,  p.  3^ 
the  exact  shape  of  the  top  of  the  posts,  4^  inches  by  three 
inches,  inside  measure,  which  fits  exactly,  and  indeed  rather 
tightly  upon  them.  (See  fig.  30.)  In  beating  in  the  posts,  a 
man  lays  hold  upon  the  top  of  each  by  this  implement,  as 
shown  in  the  figure ;  by  using  it  the  posts  are  not  hurt  on 
the  top  by  the  action  of  the  mallet ;  and  besides,  the  man  hold- 
ing them  thus  at  the  top  has  a  great  power  over  them,  and 
can  turn  them  at  will  if  they  happen  not  to  go  in  right;  it  is 
called  the  pod-guide. 

476.  The  posts  having  been  put  in  5  feet  apart,  the  whole  length 
of  the  line  between  the  two  first  straining-posts,  very  exactly  with 
the  run  of  the  line  both  at  bottom  and  top,  and  3  inches  of  the  top 
of  each  upright  being  left  above  the  line  or  nm  of  the  upper  wire,  in 
order  to  strengthen  the  fixture  of  the  wire  at  top, — as  may  be  ob- 
served by  glancing  at  fig.  25,  where  it  will  be  seen  that  the  top  of 
each  post  is  a  little  above  the  top  wire — the  next  thing  will  be  to 
have  the  wire  prepared  or  drawn  for  putting  on  between  the  two 
straining-posts.  The  wire,  as  it  comes  from  the  manufacturers,  is  in 
general  rolled  up  into  bundles,  each  containing  from  40  to  80  or  100 
yards  in  length,  and  often  much  longer.  If  the  common  wire  is  used, 
it  keeps  its  circtdar  form  in  these  bundles,  and  consequently  a  wire- 
straightening  machine  is  required.  It  is  represented  in  fig.  31,  and 
in  using  it  the  wire  is  pulled 
through  between  the  two  sets  *^' 

of  wheels,  and  is  afterwards 
found  straight  and  ready  for 
use.  Some  of  the  better  kinds 
of  wire,  however,  uncoil  per- 
fectly  straight,  and   in   that 

case  the  wire-straightener  is  not  required.  Having  straightened  six 
lengths  of  the  wire  to  be  used,  and  laid  them  down  between  the  two 
straining-piUars,  the  next  thing  will  be  to  have  them  fixed.  Before 
taking  down  the  line  which  was  stretched  between  the  tops  of  the 
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two  straining-pillars  for  the  purpose  of  regulating  the  tops  of  the 
uprights,  and  which,  of  course,  will  be  in  the  exact  place  where  the 
top  wire  of  the  fence  is  intended  to  be,  have  it  stretched  yaiy  tightly; 
when  properly  tightened,  mark  with  a  carpenter's  pencil  the  exact 
track  of  the  line  along  the  top  of  the 
^^^^^^^^^^^         posts,   and  then   take  the  line  down. 

C^^^^^^^^^^^^      On  its  being  removed,  have  staples 
prepared  for  nailing  the  wire  to  the 
^^^^^^^^^^^^^    posts.     These  staples  are  made  of  tiie 
.^^^^^^^SSS^    same  material  as  the  wire  itself,  are 
of  different  sizes,  but  those  made  1 } 
inch  long  are  the  best  for  general  use.     (See  fig.  32.) 

477.  Have  one  of  these  staples  driven  into  each  post  upon  the 
mark  made  by  the  pencil,  and  right  in  the  middle  of  the  wood ;  and 
upon  having  them  driven  in  about  half  length  all  along,  have  the 
upper  wire  run  through  the  upper  hole  of  the  first  pillar,  and  through 
each  of  the  staples  in  the  posts.  One  end  of  the  wire  is  fastened 
to  the  post  a,  fig.  25,  by  being  brought  half  round  it,  and  twisted 
by  means  of  the  turn-key  (see  fig.  33) 
round  the  wire  inside  of  the  pillar  or 

/post.     Should  it  be  too  short  to  reach 
the  next  straining  -  post,   it  must   be 
joined  to  another  piece  of  wire  of  the 
same  description,  and  brought  up  to 
it     In  joining  one  piece  of  wire  to 
another,  it  is  done  by  forming  an  eye 
or  loop  on  the  end  of  one  of  the  wires ; 
ill  forming  this  eye,  the   end  of  the 
wise  is  held   by  means  of  the  elamt 
{see  fig.  34) ;  and  while  one  man  holds 
the  wire  by  means  of  this  instrument, 
another  assistant  turns  or  twists  the 
end  round  the  wire,  in  the  same  way 
as  at  the  post,  by  means  of  the  turn-key,  which  has  holes  in  it  for 
receiving  the  end  of  the  wire ;  or  by  a  pair  of  round-mouthed  pliers, 
which  are  often  used  instead  for  this  purpose.     An  eye  being  made 
upon  the  end  of  one  of  the  wires,  the  end  of  the  other  wire  which 
is  to  be  joined  to  it  is  then  passed  through  it,  and  twisted  in  the 
P,    gg  same  manner  as  the  other,  thus  completing 

-jjgg^  I   the  joint  or  knot,  which,  when  finished,  will 

have  the  appearance  shown  in  fig.  35.  This 
joining  of  the  wires  should  be  done  in  a  neat  and  workmanlike 
manner,  as  when  well  done  it  always  adds  very  much  to  the  appear- 
ance of  the  fence. 
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478.  The  joining  being  finished,  and  the  wire  brought  np  to  the 
second  straining-post,  it  ia  then  cat  a  foot  beyond  the  post,  where  it 
is  now  to  be  finished.  In  fixing  the  wire  upon  this  second  strainii^- 
poBt,  pass  it  through  the  upper  hole  prepared  tor  it,  corresponding  to 
that  on  the  first  post,  then  have  the  wire  properly  strained,  and 
securely  tied  round  the  post  In  order  to  have  the  wire  brought 
np  to  a  proper  tension  a  gtraining-machine  is  required.  There  are 
sereral  kinds  of  these  for  the  purpose,  but  the  one  most  generally  in 
use  is  the  common  siraintngscrew.  (See  fig.  36.)  This  strainii^- 
screw   is    attached    to    the 

wire  by  means  of  a  jointed  ^'    ' 

viee,  as  at  a,  which  is  opened 
or  closed  at  pleasure  by 
means  of  a  lerew  and  nvi, 
wrought  by  a  acrew-key, 
and  can  be  made  to  hold 
as  tightly  as  if  it  were  all  a 
solid  piece ;  the  wire  being 

passed  through  the  upper  hole  of  the  post,  as  already  directed,  it  is 
taken  hold  of  by  opening  the  vice  at  a  and  screwing  it  tight  upon 
the  end  of  the  wire;  but  previous  to  doing  this,  the  instrument 
requires  to  be  adjusted  by  placing  the  saddle  attached  to  the  inner 
end  of  the  screw  right  upon  the  post.  This  done,  and  the  strain- 
ing-screw all  in  readiness,  screw  up  the  wire,  by  turning  round  the 
handle  e,  till  the  desired  tension  is  gained,  which  may  be  known 
ftom  the  wire  in  its  whole  length  between  the  straining-posts  being 
tight  as  a  string  upon  a  musical  instrument.  The  wire  which  pro- 
jects or  hangs  out  behind  the  post  is  now  taken  half  round  the 
same,  and  ia  then  fastened  in  the  same  manner  as  at  the  other  end, 
when  the  straining-screw  can  be  removed. 

479.  In  putting  np  wire  fences,  instead  of  tying  the  wiro  round  the 
second  post,  as  we  have  described,  which  is  the  usual  way,  there  are 
Krewed  Etraining  eye-boUs  also  used  for  the  purpose  of  straining  the 
wires.  (See  fig.  37.)  The  wire  is  attached  to  this  through  an  eye 
upon  the  one  end,  as 

seen  in  the  figure  at  a, 
and  passing  the  bolt 
through  the  hole  in  the 
poet,  a  nut  and  washer 
(b)  are  put  npon  it  on 
the  oateide  of  the  post  The  wire  is  easily  tightened  by  simply  screw- 
ing up  the  nut,  and  the  washer  is  for  preventing  it  cutting  into  the  post. 
By  this  means  the  wire  can  be  tightened  or  slackened  at  any  time  when 
it  becomes  slock  or  tight, — and  it  does  become  slack  in  summer  from 
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expansioD  by  heat,  and  too  tight  in  winter  from  contraction  by  cold — 
whereas,  when  it  is  tied  at  both  ends,  it  cannot  at  any  time  be  made 
tighter  without  undoing  the  tie,  and  tightening  it  up  anew  by  the  aid 
of  the  atraining-screw.  These  screwed  eye-bolto  are  made  of  different 
lengths,  but  in  this  case  they  should  not  be  less  tban  1 2  inches.  For 
wooden  posts  they  are  generally  made  15  inches  in  lengtii;  and  as 
shown  in  the  figure  can  be  had  from  Messrs  Bayliss,  Jones,  &  Bayliss, 
Victoria  Works,  Wolverhampton,  who  supply  them  either  black  or 
galvanised,  and  at  different  prices,  according  to  size. 

They  are  also  represented  in  hg.  26,  which  is  meant  to  show  the 
one  end  of  a  wire  fence  tightened  up  by  them ;  and  in  this  case  figs. 
25  and  26  exhibit  the  two  ends  of  one  wire  fence,  the  wires  upon 
the  post  in  fig.  25  being  tied,  and  those  upon  fig.  26  being  secored 
by  the  screws. 

480.  Fig.  38  represents  another  form  of  strainer  for  wire  fences 
on  wooden  straining-posts.     It  is  more  effective  than  the  screwed  eye- 
bolts,  and  is  very  simple  in 

'^'  construction.     The  figure  will 

at  once  show  for  itself  how  it 

is  wrought,   which  is  simply 

by  attaching  the  winder  to  the 

post  with  screw-nails,  so  that 

the  wire  coming  through  the 

hole  in  the  post  can  be  wotind 

round  the  crank,  and  strained 

up   by   turning    the   key  as 

shown  in  the  figure.     These 

regietered  winders,  as  they  are 

called,  can  be  obtained  from 

Messrs  Hill  &  Smith,  Brierley 

Hill  Iron  Works,  Dudley,  or 

from    any    of    the    principal 

fencing  manufacturers  in   the 

country.     They   also  possess   the  advantage  of  enabling  a  man  to 

t^hten  the  wires  at  any  time  when  they  require  it.     Of  course  one 

of  these  winders  is  required  for  each  wire,  and  remains  on  the  fence 

for  use  at  any  time, 

481.  In  the  same  maimer  as  has  been  detailed  for  the  putting  on 
of  the  upper  wire  of  a  wire  fence,  all  the  others  also  are  put  on — in 
all  cases  observing  to  keep  the  distance  between  the  wires  closer  at 
bottom  than  at  top.  In  general,  where  sheep  or  lambs  are,  the  dis- 
tance between  the  two  lower  wires  should  be  5  inches,  widening  theni 
gradually  to  10  inches  between  the  two  upper  ones. 

482.  Fences  of  this  description  can  be  made  of  any  convenient 
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height  to  suit  the  purpose  for  which  they  are  required.  For  deer  they 
are  generally  made  6  feet  high, — these  having  ten  wires  in  depth,  in- 
stead of  six  as  is  generally  allowed  for  sheep  and  cattle.  Fences  for 
deer,  however,  are  now  usually  made  of  iron,  which  is  found  more 
soitabla  However  high  these  fences  may  be  erected,  the  work  is  all 
done  upon  the  same  principle,  save  with  this  difference :  in  erecting  a 
wire  fence  above  4  feet,  it  is  always  necessary  to  have  an  iron  stay 
put  to  the  straining-posts  above  ground,  as  well  as  a  wooden  one 
under,  in  order  to  secure  them  more  perfectly  against  the  strain  of 
the  wire.  These  stays  are  sunk  into  stones,  and  batted  with  lead  or 
cement :  the  stone  for  one  of  such  stays  ought  not  to  be  less  than  18 
inches  cube,  and  sunk  about  3  inches  under  the  surface. 

The  higher  the  fence  the  deeper  also  ought  the  post  to  be  sunk 
in  the  ground.  In  erecting  a  fence  of  this  description  6  feet  high, 
the  sole  of  the  ground  stay  would  require  to  be  4  feet  under  the  sur- 
face. The  staples  should  never  be  driven  home  in  the  uprights ;  but 
there  should  be  room  left  for  the  wire  to  move  through  them,  else  the 
strainer  will  not  have  the  effect  of  tightening  the  wires  when  it  is 
found  necessary.  As  soon  as  a  wire  fence  is  finished,  the  posts,  if 
made  of  properly  seasoned  wood,  ought  to  be  painted  with  black  var- 
nish, or  receive  a  coat  of  coal-tar,  and  the  wires  with  common  oil- 
paint  ;  for  if  it  is  allowed  to  remain  any  time  without  being  painted, 
the  wire  will  soon  become  rusted,  and  will  be  apt  to  break  if  weakened 
by  being  corroded.  For  our  recommendations  as  to  the  preparing  of 
timber  for  fencing,  with  a  view  to  its  better  preservation,  see  Section 
4  tinder  Chapter  XXV. 

483.  What  we  have  said  relative  to  the  putting  up  of  wire  fences 
of  this  kind  is  only  applicable  to  a  length  between  two  straining- 
posts,  and  that  upon  level  ground ;  and  in  order  to  make  this  branch 
of  fencing  more  properly  understood,  we  shall  continue  our  observa- 
tions a  little  further.  When  we  last  referred  to  fig.  29,  we  said  that 
from  the  post  a  to  the  post  c  was  aU  level  ground,  being  160  yards 
in  length.  We  have  now  finished  the  half  of  this  space — namely, 
from  a  to  J — ^in  the  above  details  of  the  manner  of  erecting  the  wire 
fence.  We  shall  now  suppose  that  we  are  to  erect  the  other  stretch, 
from  &  to  £2.  In  this  part  it  must  be  observed  that  the  posts  c  and  A 
are  erected  upon  points  from  which  the  ground  falls  away  suddenly ; 
and  in  this  case  it  is  necessary  to  have  either  double  wooden  stays 
under  ground,  as  shown  at  e  and  /,  or  an  iron  stay  to  each  above 
ground,  upon  the  sides  of  the  posts  opposite  to  those  upon  which  the 
underground  wooden  ones  are.  The  reason  for  having  these  extra 
stays  at  these  two  posts  is,  that  supposing  the  wire  to  be  suddenly 
broken  between  c  and  (2,  the  great  strain  acting  upon  these  two  posts, 
from  a  on  the  one  hand,  and  from  e  on  the  other,  would  very  likely 
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pull  them  suddenly  backwards,  and  disarrange  a  considerable  part  of 
the  fence.  Now,  the  simple  precaution  of  having  another  stay  put 
up  at  each,  prevents  this  from  taking  place  under  any  ordinary  cir- 
cumstances ;  but  in  every  other  respect  the  wire  fence  is  put  up  in 
the  same  manner  as  has  already  been  detailed.  In  all  hollow  parts 
of  the  ground  upon  which  a  wire  fence  is  erected,  the  posts  at  such 
parts  should  be  sunk  deeper  than  upon  level  or  prominent  parts ;  and 
the  soles  used  there  should  also  be  much  heavier  than  those  commonly 
used,  and  with  heavy  ground  stays,  one  on  each  side  of  the  poet,  as 
shown  at  e  and  /.  The  reason  for  this  is,  that  were  these  posts  put 
in  in  a  manner  which  might  answer  perfectly  well  at  c  or  rf,  the  great 
strain  of  the  wire  upon  each  side  of  them  would  not  only  endanger 
their  security  as  a  permanent  fence,  but  it  would  draw  them  entirely 
out  of  the  ground — a  result  we  have  witnessed  several  times.  On  a 
little  reflection,  it  will  appear  evident  that  the  strain  of  the  wire  at 
c  and  d  tends  to  press  the  posts  downwards  into  the  earth — while,  on 
the  contrary,  at  e  and  /  the  strain  tends  to  lift  them  out ;  which  at 
once  points  out  the  necessity  there  is  for  attending  to  this  point  very 
carefully. 

484.  We  shall  now  suppose  that  we  have  the  fence  finished  as  far 
as  the  post  ^,  from  which  it  takes  a  bend.  Now,  all  the  difference  in 
erecting  a  wire  fence  upon  a  bend  from  erecting  it  upon  a  straight 
line  is,  that  the  posts  forming  the  angles  of  the  bend  g  and  {  require 
to  have  an  extra  stay  above  ground  upon  the  inside  of  the  curve ;  and 
every  intermediate  upright  must  also  have  a  stay  either  under  or  above 
ground,  in  order  to  resist  the  pressure  of  the  strain  inwards ;  but  if 
the  curve  be  moderate,  a  stay  at  each  second  or  third  upright  may  be 
quite  sufficient.  In  all  cases  where  a  gate  occurs  in  the  line  of  a 
wire  fence,  that  should  be  made  to  have  the  same  appearance  as  the 
fence  itself,  putting  in  the  same  number  of  horizontal  wires  in  it  that 
there  are  in  the  fence. 

485.  With  reg£a*d  to  the  cost  of  erecting  wire  fences  upon  wooden 
posts,  of  course  the  price  must  in  all  cases  vary  according  to  the 
strength  of  the  wire  used,  as  well  as  according  to  the  height  of  the 
fence  to  be  erected.  As  we  have  already  stated,  there  are  different 
sorts  of  wire  used  in  the  erecting  of  those  fences — those  wires  being 
known  according  to  their  numbers  respectively,  as  shown  in  fig,  23. 
In  putting  up  a  fence,  the  kind  of  wire  with  which  to  erect  it  must 
in  all  cases  be  determined  by  the  circumstances — the  heavier  sorts 
being  used  where  there  will  be  heavy  pressure  on  them,  and  the  lighter 
sorts  where  there  are  only  sheep  and  small  cattle. 

486.  The  prices  of  the  different  sizes  of  wires  can  be  had  on  appli- 
cation to  any  of  the  manufacturers  of  wire  fencing,  together  with  esti- 
mates for  the  erection  of  the  different  kinds  of  fences,  so  that  in  a 
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work  of  this  kind  it  is  not  necessary  for  us  to  mention  the  cost  of 
material  and  erection.  It  must  also  be  kept  in  view  that  the  price 
of  the  wire  is  at  all  times  regulated  by  the  market-price  of  iron,  which 
is  subject  to  fluctuations. 

487.  The  galvanised  strand  or  rope-wire,  as  shown  at  fig.  24,  makes 
an  excellent  fence  on  wooden  posts  for  either  sheep  or  cattle,  as  it  is 
tougher  and  stronger  than  the  best  solid  wire,  and  we  would  therefore 
strongly  recommend  it  to  be  used  where  a  really  efiScient  fence  is 
wanted  to  resist  heavy  cattle,  &c. 


Fig.  89. 


Wire  fences  erected  on  iron  gtraining-postSf  with  wooden  intermediaiee, 

488.  We  have  next  to  advert  to  the  erecting  of  wire  fences  on  iron 
straining-posts,  with  wooden  intermediate  ones ;  but  as  we  have  said 
SO  much  in  reference  to  the  erecting  of 
those  entirely  on  wood,  it  is  not  necessaiy 
that  we  should  enter  minutely  on  the  sub- 
ject of  putting  up  this  class,  as  the  only 
difference  in  dealing  with  it  is  the  using 
of  iron  strainers  instead  of  wooden  ones. 
Under  this  head,  therefore,  our  remarks 
will  be  confined  chiefly  to  a  description  of 
the  iron  strainers  in  use  and  the  mode  of 
erecting  them — the  intermediate  posts  be- 
ing deidt  with  in  all  respects  as  described 
in  regard  to  the  erecting  of  the  wire  fences 
entirely  on  wooden  posts. 

489.  Iron  straining-pUIars  are  a  great 
improvement  in  wire  -  fencing,  not  only 
because  they  are  more  permanent  than 
wooden  strainers,  but  also  because  the 
fence  can  be  more  easily  and  more  neatly 
put  up  with  them  than  with  the  other — 
especially  with  the  use  of  those  fitted  with 
the  winding  apparatus.  Fig.  39  shows  an 
iron  straining-pillar  fitted  with  its  winding 
apparatus,  and  a  handle  for  winding.  This 
description  of  strainer  is  manufactured 
and  sold  by  Messrs  A.  and  J.  Main  &  Co., 
wire  merchants,  Glasgow,  London,  and 
Dublin.  They  are  made  of  cast  or  of 
wrought  iron,  as  may  be  wanted  by  parties,  * 
according  to  taste — the  wrought-iron  ones  being  lighter-looking  than 
those  made  of  cast-iron.     They  are  made  either  with  single  or  double 
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winding  action,  as  may  be  required  for  special  purposes,  the  one  shown 
in  the  figure  being  of  double  action — that  is,  the  barrels  a  are  all 
double,  and  therefore  the  wires  can  be  strained  from  both  sides  by 
the  same  pillar ;  and  by  means  of  this  double  action  half  the  number 
of  strainers  usually  required  is  sufficient  for  the  straining-up  of  a 
fence,  and  this  forms  an  important  saving  in  fencing  by  their  use. 
One  of  these  double-winders  fixed  at  every  stretch  of  500  or  600 
yards  in  the  line  of  a  fence  is  found  quite  sufficient  for  perfect  ten- 
sion, whereas  one  single  winder  would  be  required  for  every  200 
yards.  From  the  figure  it  is  seen  that  these  straining-pillars  are 
made  with  very  large  bases,  b,  which  secures  them  firmly  in  the 
ground. 

490.  At  the  beginning  or  termination  of  a  fence  it  is  not  necessary 
to  use  a  pillar  of  double- winding  action,  but  of  single  action  only,  as 
in  such  a  position  the  winding  is  only  necessary  from  one  side.  There- 
fore, in  erecting  fences  with  these  winding-strainers,  those  having  the 
double  action  are  used  only  where  the  sti^aining  is  required  from  both 
sides,  while  one  with  a  single-straining  action  is  used  at  the  beginning 
and  at  the  end  of  a  wire  fence.  Indeed,  many  use  the  double-action 
strainers  only  in  the  middle  parts  of  a  fence,  and  only  a  common  iron 
post  at  beginning  and  ending,  to  which  the  wire  is  merely  fixed  in 
the  usual  way ;  and  for  all  practical  purposes  such  a  post  answers 
perfectly,  as  all  the  straining  can  be  made  from  the  second  post  from 
the  end,  which  of  course  should  be  one  of  double  action,  fitted  to 
draw  up  the  wire  from  both  sides  when  that  is  necessary.  The  erection 
of  a  wire  fence  by  means  of  these  straining-pillars  with  winding  appa- 
ratus is  so  extremely  simple,  that  really  little  or  no  explanation  is 
necessary  beyond  what  we  have  already  said.  The  pillar  is  securely 
fixed  in  the  earth  by  means  of  its  own  attached  iron  base,  and  sup- 
ported against  the  strain  from  the  next  pillar  by  an  iron  stay,  which 
has  also  an  iron  base  attached  to  it;  and  erected  firmly  in  this 
way,  the  ends  of  the  wires  are  next  attached  to  the  respective 
barrels,  by  being  passed  through  the  holes  in  them  for  the  pur- 
pose, and  afterwards  wound  up  to  the  desired  tension  by  means  of 
the  handle. 

491.  Besides  the  foregoing  description  of  double  action  straining- 
pillars  for  wire  fencing,  there  are  several  others,  now  very  much  in  use, 
from  which  a  choice  can  be  made.  There  is  one  manufactured  by  Messrs 
Bayliss,  Jones,  &  Bayliss,  Victoria  Works,  Wolverhampton,  and  called 
the  "  Victoria  "  single  and  double  action  straining-pillar.  Fig.  40  shows 
one  of  these  double  action  pillars  with  its  various  parts.  They  are 
very  strong ;  the  frame  is  made  of  wrought-iron,  and  they  will  strain 
from  500  to  1000  yards.  The  double  pillar,  the  principle  of  which 
is  shown  by  the  above  figure,  strains  the  wire  on  each  side  in  the 
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Fig.  40. 
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same  horizontal  line,  either  in  a  straight  line  or  at  an  angle.  The  two 
rollers  have  a  common  spindle, 
and  revolve  independently  of 
each  other.  Holes  are  bored  in 
the  side  frames  for  the  roUers 
to  work  in,  and  the  rollers  being 
placed  between  the  two  side 
frames,  these  are  bolted  together 
with  distance  pieces  between,  and 
the  pillar  is  complete.  The  con- 
straction  of  the  pillar  is  so 
simple,  that  any  labourer  can 
erect  the  fence :  the  ends  of  the 
wires  are  passed  through  the 
hole  in  the  roUer,  and  when 
8u£&ciently  strained  a  pin  is 
passed  through  one  of  the  holes 
on  the  side  to  one  corresponding 
in  flange  of  the  roller,  which  is 
thereby  securely  held  in  posi- 
tion. 

492.  The  principle  of  the  sin- 
gle pillar,  manufactured  by  the 
same  firm,  is  shown  in  fig.  41. 
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Fig.  42. 


cellently  adapted  for  straining  long  lengths  of  wire  fence,  and  are  con- 
structed on  a  strong  principle,  and  possess  the  latest  improvements. 
The  figures  speak  for  themselves,  so  that  further  explanations  are 
unnecessary  in  regard  to  them. 

493.  There  are  other  straining-pillars,  of  a  much  similar  construc- 
tion, which  can  be  had  from  any  of  the  fencing  manufacturers ;  bat 
the  two  which  we  have  mentioned  are  sufficient  in  order  to  show  the 
principle  upon  which  they  work.  Their  use  does  not  add  to  the  cost  of 
the  fence ;  but  from  the  greater  length  they  strain,  lessens  the  cost  as 
compared  with  wooden  strainers.  It  will  be  readily  seen  and  under- 
stood that  these  double  pillars  do  not  require  any  stays  when  the 
line  of  fence  is  straight — the  wires  pulling  in  opposite  directions 
keeping  them  perfectly  erect  and  steady. 

494.  Fig.  42  shows  another  form  of  straining-pillar,  manufactured 
by  Mr  William  Hume,  iron-manufacturer,  Glasgow.     It  is  called  the 

iron  ratchet  straining- 
pillar,  and  the  one  as 
""■""  shown  in  the  figure 
— —  forms  the  extreme  end 
___„  of  a  wire  fence  with 
,^_^^_^  wooden  uprights;  but 
^__  they  can  be  had  to 
— —  strain  both  ways  in  the 
r//  ^A^A  'ly  centre  of  a  fence,  in  the 
same  way  as  those  al- 
ready mentioned.  Their 
construction  is  quite 
simple,  the  ratchets  being  attached  to  the  post  by  plates  bolted  on 
each  side,  and  they  can  be  tightened  up  or  slackened  by  the  key  at 
any  time.  They  are  batted  into  stone,  and  have  a  strong  iron  stay 
when  the  strainer  is  at  the  end  of  a  fence  or  at  an  angle.  The  one 
shown  in  the  figure  being  at  the  end  of  a  fence,  and  straining  only 
from  one  side,  has  a  stay  which  is  also  batted  into  stone  in  the 
usual  way.  This  kind  of  straining  -  pillar  can  also  be  had  with 
self-fixing  bases,  which  obviate  the  necessity  of  any  stones  what- 
ever. 

495.  Under  this  department  of  wire-fencing  we  may  mention  a 
fence  which  has  only  lately  been  introduced  into  this  country  from 
America,  but  which  has  not,  so  far  as  we  are  aware,  been  tried  here 
to  any  extent.  We  refer  to  the  American  barb  fence,— one  which  is 
rather  peculiar  in  its  construction  when  compared  with  our  commonly 
used  wire  fences.  Fig.  43  will  give  an  idea  of  this  kind  of  fence.  It 
can  either  be  erected  on  wooden  or  iron  straining-posts,  with  wooden 
intermediates ;  the  straining-posts  being  the  same  as  those  used  for  a 
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common  fence  with  iron  strainers  and  wooden  intermediates,  as  already 
described. 

Fig.  43. 
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496.  This  new  fencing  material  is  steel,  and  is  composed  of  two 
strands,  with  hirbs  projecting  at  right  angles  every  few  inches,  as  at  a 
on  the  figure.  Three  lines  of  this  barbed  strand  are  usually  found 
sufficient  for  a  fence  of  ordinary  height,  as  cattle  will  not  attempt  to 
get  through  after  once  coming  in  contact  with  the  fence.  A  strand 
wire  of  this  kind  might  be  used  as  a  top  wire  in  an  ordinary  wire 
fence  with  efiect,  or  with  a  second  line  in  the  middle  of  the  fence. 
The  wire  is  supplied  in  "spools"  of  about  400  yards  in  length,  and 
can  be  fixed  with  the  ordinary  staples.  All  the  materials  for  a  fence 
of  this  kind  can  be  had  from  Mr  WiUiam  Hume,  iron-manufacturer, 
Glasgow ;  who  also  supplies  a  newer  form  of  fencing- wire  of  similar 
description,  but  which  is  said  to  be  less  likely  to  hurt  animals,  as  the 
barbs  are  within  an  inch  of  each  other.  With  regard  to  this  barbed 
fence,  we  cannot  say  anything  from  experience,  but  merely  mention  it 
as  one  which  has  lately  been  introduced  into  this  country.  It  has 
the  disadvantage  of  being  dangerous  to  animals  coming  in  contact 
with  the  fence,  and  on  this  account  chiefly  we  are  disposed  to  think 
it  may  not  meet  with  much  favour  in  this  country. 

Wire  fences  erected  upon  iron  straining-pillars,  with  iron  standards, 

497.  We  now  come  to  refer  to  the  putting  up  of  wire  fences  upon 
iron  posts  or  uprights.  But  having  said  so  much  relative  to  putting 
np  the  two  classes  of  wire  fences  referred  to  in  the  foregoing  part  of 
this  section,  it  will  not  be  necessary  for  us  to  enter  into  detail  upon 
the  erecting  of  iron  ones,  seeing  that  they  are  put  up  upon  the  same 
principle  as  the  others.  We  will  therefore  only  state  under  this  head 
what  we  consider  peculiar  to  this  class  as  compared  with  the  others, 
mentioning  at  the  same  time  the  most  approved  kinds  of  fences  now 
erected. 
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498.  Fig.  44  represents  a  wire  fence  upon  iron  uprights,  having  7 
horizontal  wires,  and  4  feet  high.  The  straining-pillars  are  generally 
of  wrought-iron,  1 J  inch  square,  and  are  placed  at  100  yards  apart  in 


Fig.  44. 


the  line  of  fence,  with  stays  for  this  ends  of  the  fence ;  but  they  may  be 
made  of  cast-iron,  and  round,  as  shown  in  the  figure.  The  straining- 
post,  a,  is  sunk  and  batted  well  into  a  large  stone,  which  should  be  at 
least  3  feet  square  on  the  surface  and  1 8  inches  deep.  The  stay,  rf, 
is  also  well  sunk  and  batted  into  a  large  stone,  18  inches  square  and 
15  inches  deep;  and  in  putting  in  these  stones,  they  should  be  firmly 
bedded  into  the  ground,  so  as  not  to  yield  afterwards  by  the  strain  of 
tlie  wire.  The  stay  is  of  double  iron,  for  allowing  the  wires  to  pass 
through  between  each  piece;  and  the  standards,  b,  are  IJ  inch  by  f 
inch,  and  placed  at  6  feet  apart,  and  also  sunk  into  stones  about  12 
inches  cube.  This  fence  will  resist  the  heaviest  stock,  juid  is  manu- 
factured by  G.  B.  Smith  &  Co.,  iron-manufacturers,  Glasgow. 

499.  It  is  not  absolutely  necessary  that  the  description  of  wire 

fences  now  under  no- 
*^'  tice  should  always  have 

the  straining-pillars  and 
standards  sunk  and  bat- 
ted into  stones ;  aa  now, 
with  iron  bases  and 
earth  -  plates  fixed  to 
them,  a  fence  equally 
strong  can  be  put  up 
without  their  use.  A 
reference  to  fig.  45  will 
at  a  glance  show  how 
the  stability  of  the 
fence  is  secured  with- 
out the  use  of  stones. 
In  the  figure,  the  base  of  the  terminal  straining-pillar  is  shown  as 
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sunk  in  the  ground  at  a,  and  that  of  its  stay  at  h.  The  base  of  the 
standard,  which  is  shown  at  c,  consists  of  what  is  called  a  cast-iron 
earth-plate.  This  fence  is  4  feet  high,  and  has  6  lines  of  galvanised 
strand  or  rope- wire.  It  has  a  patent  winding  straining-pillar  with 
self-fixing  base  every  200  yards,  and  strong  T-iron  standards  every 
9  feet,  with  cast-iron  earth-plates,  already  mentioned.  This  fence, 
together  with  many  others  constructed  on  a  much  similar  principle, 
is  manufactured  by  Messrs  Bayliss,  Jones,  &  Bayliss,  Victoria  Works, 
Wolverhampton.  We  have  of  late  seen  considerable  extents  of  iron 
fences  erected  on  this  principle,  and  find  them  as  strong  and  secure 
as  those  with  all  the  uprights  batted  in  stones. 

500.  Nor  is  it  in  all  cases  necessary  to  have  the  intermediates 
made  with  self-fixing  bases  or  earth-plates,  as  an  equally  strong  fence 


Fig.  46. 
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can  be  made  with  double-pronged  intermediates.  Fig.  46  shows  a 
good  substantial  fence,  4^  feet  high,  with  7  wires,  the  standards  being 
placed  8  feet  apart,  and  made  of  1^  by  f  inch  wrought-iron,  having 
double-pronged  and  anchor-formed  self-fixing  feet  alternately.  The 
straining-pillars,  which  are  also  of  wrought-iron,  fitted  with  improved 
winding-gear,  have  double  stays,  all  with  self-fixing  bases,  and  are 
placed  100  yards  apart.  This  fence  is  adapted  for  heavy  stock  and 
the  most  exposed  situations.  It  is  manufactured  by  Messrs  Hill  & 
Smith,  Brierley  Hill  Iron- Works,  near  Dudley. 

501.  A  very  ef&cient  system  of  iron-fencing  has  within  the  last 
few  years  been  introduced  into  this  country  from  New  Zealand, 
and  is  now  known  as  the  "Corrimony"  fence  (see  fig.  47).  The 
difference  between  this  fence  and  an  ordinary  strained  wire  fence 
is  as  follows : — The  Corrimony  fencing  consists  of  wrought-iron  wind- 
ing straining-pillars  and  solid  resisting  pillars,  placed  alternately 
on  an  average  of  9  to  the  mile ;  iron  standards,  which  have  stays 
attached  to  them,  are  placed  generally  about  1 8  yards  apart,  and  the 
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homontal  wires  in  connection  with  these  are  made  of  steel,  and  are 
of  sizes  varying  according  to  the  required  strength  of  the  fence. 
Threaded  upon  these  wires,  and  between  the  standards,  are  what 
are  called  "  droppers,"  or  intermediate  uprights,  placed  6  feet  apart 
They  are  not  fixed  in  the  ground,  but  hang  upon  the  wires,  and 
barely  touch  the  ground,  and  are  either  made  of  light  iron  or  of  wood. 
When  made  of  iron,  they  are  fixed  to  the  wires  with  iron  wedges ;  or 
if  made  of  wood,  they  can  be  fixed  on  the  wires  with  staples,  or  have 
holes  bored  in  them  for  the  wires  to  pass  through,  and  be  secured 
with  wooden  wedges.     The  accompanying  figure  will  illustrate  this 

Pig.  47. 
a  b  c  d 
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system  of  iron-fencing  more  clearly.    The  fence,  as  there  represented, 
is  manufactured  by  Messrs  Hill  &  Smith,  Brierley  Hill  Iron- Works, 
and  is  4  feet  in  height,  with  7  lines  of  wire,  T-iron  standards  18 
yards  apart,  droppers  6  feet  apart,  and  straining  -  pillars  averaging 
180  yards  apart.    In  the  figure  it  will  be  noticed  that  there  is  shown 
both  an  iron  dropper,  b,  and  a  wooden  one,  c.     This  is  merely  for  the 
purpose  of  illustrating  how  these  are  fixed  on  the  wires;  and  in 
putting  up  the  fence,  if  the  proprietor  prefers  to  have  those  made 
of   wood,  they  can  be  put  on,  made  of  wood  to  be  provided  by 
him.    It  will  also  be  seen  that  the  straining-pillar,  a,  and  standard^  d, 
are  both  batted  into  stones,  but  in  some  cases  they  are  made  with 
self-fixing  bases.     In  a  fence  of  this  kind  it  is  particularly  neces- 
sary that  both  straining-pillars  and  standards  be  very  securely  fixed 
in  the  ground,  seeing  that  they  are  so  far  apart  as  compared  with 
other  fences. 

The  ordinary  form  of  "  droppers  "  used  in  the  Corrimony  fence  re- 
quire to  be  put  on  the  wires  before  the  fence  is  strained,  but  of  late 
an  improvement  has  been  effected  in  their  construction  by  the  inven- 
tion of  droppers  which  can  be  fixed  upon  the  wires  after  being 
strained,  and  which  at  the  same  time  are  not  liable  to  be  displaced 
by  cattle  rubbing  themselves  against  the  fence.     Fig.  48  shows  how 
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this  diopper  is  fixed  to  the  wires.     It  requires  no  explanation  from 

us,  further  than  that  the  dropper,  a,  is  merely 

placed  on  the  wire,  h,  and  is  securely  held  in  *^-  *  ■ 

its  place  by  the  vec^e  or  pin,  c,  which  effect- 

nally  prevents  the  dropper  from  slipping  along 

the  wire.     By  this  arrangement  the  dropper 

may  easily  be  taken  off  or  replaced  when 

necessary.     The  one  shown  in  the  figure  is 

invented   and   patented  by   Messrs   G.   B. 

Smith  &  Co.  of  Glasgow. 

This   fence  has  been    thoroughly  tested 
in  many  parts  of  Scotland,  and  has  been 

found  well  adapted  for  various  kinds  of  ground.  We  have  seen 
it  erected  in  very  exposed  situations,  and  also  in  the  home  grounds 
surroonding  country  residences,  and  we  can  confidently  say  that, 
as  a  fence  either  for  home  policies,  or  for  hilly  and  outlying  districts 
where  cattle  and  sheep  are  grazing,  it  ought  to  be  more  extensively 
used. 

502,  We  have  heard  wire  fences  objected  to  on  account  of  their 
being  dangerons  to  horses  leaping  over  them.  This  objection  is  raised 
chiefly  in  districts  where  fox-hunting  is  followed,  as  accidents  are 
very  likely  to  occur  in  leaping.  The  wires  on  a  fence  of  this  kind 
are  not  readily  seen  by  horses ;  their  feet  often  get  entangled  in  the 
wires,  and  the  consequence  is  that  the  rider  is  thrown  off.  In  such 
a  case  a  very  suitable  fence  can  be  formed  by  having  a  larch  rafter 


on  the  top,  instead  of  a  top  wire.  A  fence  of  this  kind  is  shown 
in  fig.  49.  It  is  3  feet  9  inches  high  above  ground,  has  6  lines  of 
wire,  with  a  larch  rafter  on  the  top  of  the  fence,  which  should  not  be 
less  than  3  inches  by  \  inch.  The  standards  are  of  angle-iron,  and 
are  placed  at  7  feet  apart,  and  18  inches  under  ground;  while  the 
Btraining-pillars  are  on  the  self-winding  principle,  and  placed  every 
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200  yards  apart.  These  have  self-fixing  bases,  as  shown  in  the  figure. 
Of  coarse  the  number  of  wires  can  be  determined  according  to  the 
height  of  the  fence,  or  even  the  fence  can  be  made  with  a  top  wire 
as  usual,  and  the  rafter  put  on  or  taken  off  when  necessary.  The 
fence  in  the  above  figure  is  supplied  by  Messrs  G.  B.  Smith  &  Co.  of 
Glasgow. 

503.  There  is  yet  one  fence  to  be  referred  to  under  this  heading 
— namely,  the  continuous  wrought-iron  fencing.  This  kind  of  fence 
is  now  so  generally  known  in  the  country,  that  it  is  hardly  necessary 
for  us  to  give  any  lengthened  description  of  it  here.  It  is  manufac- 
tured of  different  heights,  to  suit  various  purposes ;  but  by  referring 
to  fig.  50,  which  represents  a  fence  of  this  description  suitable  for 


Fig.  60. 
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deer-parks,  a  sufficient  idea  of  its  construction  will  be  formed.  This 
deer-fence,  as  there  shown,  is  made  by  Messrs  Hill  &  Smith  of  Brier- 
ley  Hill,  near  Dudley,  and  has  8  bars,  the  top  one  being  of  round 
iron  f  inch  diameter,  joined  in  every  fourth  standard  by  means  of  an 
improved  ferrule  joint;  and  the  others  flat  iron,  1  inch  wide  by  \ 
inch  thick,  placed  with  their  edges  downwards,  and  connected  together 
by  means  of  an  overlap  notched  joint.  The  standards  are  placed  3 
feet  9  inches  apart,  and  are  made  with  double-pronged  feet ;  the  size 
of  the  standards  at  which  the  horizontal  bars  join  is  If  inches  wide 
by  f  inch  thick,  while  the  intermediate  ones  are  1^  inch  wide  by  f 
inch  thick.  The  whole  fence  is  6  feet  high  above  ground,  and  1 8 
inches  below.  This  is  a  very  durable  fence,  and  one  great  advantage 
which  it  possesses  is  that  it  can  be  easily  fixed  in  curved  lines, 
and  can  at  any  time  be  taken  up  and  removed  to  another  place 
with  little  trouble.       It  does  not  require  any  side  stays,  neither 
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does  it  need  stones  or  wooden  blocks,  nor  do  holes  want  to  be 
dug  in  erecting  it.  It  is  preferable  to  wire-fencing  for  the  divisions 
of  deer-parks,  owiug  to  the  readiaess  with  which  it  can  be  removed, 
and  its  being  more  easily  seen  by  stock  of  any  kind,  thus  causing 
much  less  danger  than  a  common  wire  fence  would  if  used  for  the 
same  purpose. 

504.  We  have  already  mentioned  that  fences  of  this  sort  can  be 
had  of  various  heights.  If  preferred,  the  whole  of  the  bars  can  be 
made  of  round  iron,  like  the  top  one  in  the  figure  we  have  shown ;  or 
the  top  one  can  be  made  of  square  iron,  according  to  taste  and  cir- 
cumstances. A  fence  of  this  kind,  3  feet  9  inches  high,  makes  an 
excellent  one  for  cattle  and  horses,  while  one  of  4  feet  or  4^  feet 
high  will  resist  the  heaviest  stock.  For  pleasure-grounds  and  other 
situations  they  are  made  with  a  turnover  top,  and  with  a  chain  on 
top,  instead  of  a  wire.  In  short,  there  are  so  many  different  patterns 
of  this  continuous  fence,  that  to  enumerate  and  describe  them  all 
would  take  up  too  much  of  our  space,  and  at  the  same  time  would 
serve  Uttle  practical  purpose. 

505.  When  a  fence  is  required  to  be  made  game-proof,  or  to  serve 
the  purpose  of  protecting  young  plantations  of  trees  from  hares  and 
rabbits,  wire-netting  is  put  on  along  the  bottom,  generally  to  the 
height  of  2^  or  3  feet.  The  size  of  mesh  most  suitable  for  making  a 
fence  game-proof  is  1  ^  inch,  but  of  course  it  can  be  had  of  any  size. 
It  can  be  fixed  on  any  wire  fence,  and  should  have  about  3  inches 
put  below  the  ground,  in  order  more  effectually  to  prevent  rabbits 
burrowing  under  it.  The  price  of  this  netting  varies  according  to  the 
height  and  size  of  mesh,  but  it  can  be  had  on  application  from  any  of 
the  manufacturers  of  iron  fencing. 

506.  Segarding  the  cost  of  material  and  erection  in  putting  up 
wire  fences  entirely  made  of  iron,  as  there  are  so  many  catalogues  of 
prices  and  other  particulars  yearly  issued  by  all  the  chief  makers,  we 
think  it  unnecessary  to  say  anything  on  that  point  here. 

507.  Having  referred  to  aU  the  principal  kinds  of  wire  fences 
erected  upon  iron  straining-pillars  and  intermediates,  we  have  in  our 
descriptions  of  these  mentioned  all  the  difference  worthy  of  notice 
between  the  erecting  of  a  wire  fence  upon  iron  posts  and  one  upon 
wood.  In  the  actual  erecting  of  the  two  the  same  implements  are 
used,  and  the  same  method  of  working  from  beginning  to  end  is  pur- 
sued. Having  said,  therefore,  so  much  upon  the  method  of  erecting 
fences  upon  wood,  it  is  quite  unnecessary  for  us  here  to  say  much 
more,  as  it  would  merely  be  a  repetition  of  the  same  thing.  The  only 
difference  is,  that  in  the  erection  of  a  wire  fence  upon  iron  posts, 
these  are  either  sunk  into  stones,  or  have  self -fixing  bases  or  double- 
pronged  feet.    When  stones  are  used,  they  should  all  be  covered  with 
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about  3  inches  of  earth.  Another  difference,  as  we  have  seen  by  the 
foregoing  description  of  the  fences,  is  that  the  wires  upon  an  iron 
fence  are  run  through  holes  bored  in  the  iron  uprights  or  standards, 
instead  of  being  fixed  by  staples,  as  is  the  case  in  tiie  wooden  posts. 
In  order  to  prevent  strong  animals  from  pressing  the  iron  uprights  to 
a  side,  they  are  often  what  is  termed  wedged, — ^this  being  done  by 
inserting  a  small  iron  wedge,  or  nail  without  a  head,  into  two  of  the 
holes  in  each  standard,  say  one  at  the  top  wire  and  one  in  the 
middle,  and  immediately  above  the  wire.  This  should  not  be  done, 
however,  until  the  standards  are  made  perfectly  plumb  and  the  fence 
finished,  when  the  wedges  should  be  driven  in  firmly ;  but  at  the  same 
time  they  ought  to  be  put  in  so  as  they  can  be  readily  driven  out 
again  at  any  time  when  the  wires  require  to  be  re-strained.  In  all 
wire  fences  with  iron  standards,  where  curves  occur  in  a  line,  it  is 
also  necessary  to  have  iron  stays  put  to  the  standards  on  the  inside 
of  the  curve  and  against  the  strain. 

508.  In  erecting  wire  fences  wholly  on  iron  uprights,  the  winding 
and  straining  pillars  are  usually  placed  in  the  middle  of  the  line  when 
there  are  long  lengths  to  put  up ;  and  in  applying  them  to  this  class 
of  fences,  the  work  is  performed  in  all  respects  as  has  been  described 
in  reference  to  the  fences  with  iron  strainers  and  wooden  intermediates. 

509.  We  may  further  add,  that  all  wire  fences,  whether  upon 
wooden  or  iron  posts,  should  have  the  iron- work  painted  each  year 
for  the  first  two  years  after  being  erected;  after  that  period  each 
second  year  will  be  enough.  Black  varnish  is  now  extensively  used 
for  that  purpose,  and  proves  a  very  good  preservative  for  iron  fenc- 
ing. In  the  summer  time  the  wires  of  all  these  fences  are  apt  to 
expand  in  warm  weather,  and  consequently  become  slack:  in  such 
cases  the  screwed  eye-bolts  or  the  winding-rollers,  as  the  case  may 
be,  should  be  put  in  operation  to  have  them  tightened  up  again.  In 
the  winter  season,  particularly  during  frost,  the  wire  always  contracts 
to  a  considerable  extent,  causing  the  wires  to  become  over  tight,  and 
consequently  in  such  cases  they  require  to  be  slackened.  These  things 
we  have  experienced  so  often,  that  we  think  it  proper  to  refer  to  them 
here,  because  if  these  points  be  not  attended  to,  the  wire  will  break 
in  the  winter  and  sometimes  allow  cattle  to  escape,  and  become 
too  loose  in  summer.  However,  we  may  mention  that  a  great 
deal  of  trouble  of  this  kind  is  caused  owing  to  the  fences  being 
made  of  inferior  wire.  All  good  wire  should  tie  cold — ^that  is,  it 
should  knot  without  being  subjected  to  any  heating  in  a  fire.  A 
really  good  fence  that  is  put  up  with  good  wire  will  not  give  a 
great  deal  of  trouble,  either  in  the  way  of  straining  or  in  being 
subject  to  breakages. 

510.  With  regard  to  the  most  suitable  material  for  batting  iron 


WOODEN   AND   IRON   POSTS.  159 

standards  into  stone,  we  are  of  opinion  that  either  lead  or  what  is 
called  lava  cement  should  be  used  Lead  has  been  used  to  a  great  ex- 
tent in  most  parts  of  the  country,  and  has  given  satisfaction  in  nearly 
all  cases.  It  has  the  disadvantage  of  being  costly,  however ;  and  if 
the  hole  is  not  properly  filled,  the  standard  may  become  loose.  Good 
lava  cement  is  a  capital  substitute  for  lead,  and  we  are  not  aware  that 
it  injures  the  iron  in  any  way,  as  sulphur  often  does.  This  substance 
sets  very  quickly,  is  very  hard,  and  is  in  our  opinion  as  good  a  mate- 
rial for  batting  iron  standards  into  stone  as  can  be  had.  Of  course, 
whatever  kind  of  batting  material  is  used,  the  fence  should  get  all 
justice  by  being  well  kept  free  of  rust,  as  much  harm  is  often  done  to 
an  iron  fence  by  rust,  the  cause  of  which  is  generally  attributed  to  a 
bad  batting  material.  Straining-pillars  should  generally  be  sunk  5 
inches,  stays  4  inches,  and  standards  3  inches  into  the  stones ;  but 
as  much  depends  upon  the  quality  of  the  stone  and  the  size  of  the 
standards  or  straining-pillars,  this  must  be  decided  by  the  circum- 
stances of  each  case. 

511.  From  extended  experience  in  the  erecting  of  wire  fences,  we 
are  now  decidedly  of  the  opinion  that  they  should  be  all  put  up  on 
iron  straining-pillars,  of  one  or  other  of  the  kinds  described  in  the 
forgoing  parts  of  this  section.  Wherever  this  mode  has  been  adopted, 
the  fences  answer  admirably,  both  for  strength,  durability,  and  neat- 
ness of  appearance.  In  fact,  a  wire  fence  put  up  on  this  principle 
may  be  truly  said  to  be  almost  indestructible  by  time,  if  properly 
attended  to  and  kept  in  order,  as,  although  the  intermediate  posts  may 
be  of  wood,  and  should  rot  and  give  way,  yet  the  iron  strainers  re- 
main as  they  were  when  put  up,  and  therefore  the  wooden  posts  of  the 
fence  can  be  easily  removed  at  any  time,  and  new  ones  put  in,  when 
the  whole  will  be  as  good  as  when  new.  Although  a  wire  fence 
erected  on  iron  straraing-pillars,  with  wooden  intermediates,  is  as  suit- 
able a  one  as  can  be  had  for  resisting  heavy  cattle,  yet  fences  of  this 
description  are  now  generally  being  superseded  by  those  erected 
wholly  of  iron.  As  we  said  at  the  beginning  of  this  section,  we  may 
repeat  here,  that  this  may  be  truly  said  to  be  the  "  iron  age."  Fences 
erected  entirely  with  iron  have  certainly  a  neat  appearance  when 
compared  with  those  with  wooden  intermediates,  and  have  likewise 
the  advantage  of  lasting  for  a  far  greater  length  of  time  without 
requinng  repairs.  Although  to  a  proprietor  who  has  plenty  of  good 
larch  timber  of  his  own  at  hand,  with  which  he  could  readily  put  up 
a  fence  with  wooden  intermediates,  an  iron  fence  may  seem  expensive 
at  first  putting  up,  yet  it  will  be  found  that  in  the  end  it  will  be  the 
cheapest  fence.  Looking  at  the  price  of  timber,  it  will  be  found  that, 
even  when  newly  erected,  there  is  little  difference  between  the  two. 
Iron  fences  can  also  be  made  to  stand  as  much  pressure  &om  cattle 
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as  those  with  wooden  intermediates ;  so  that,  taking  everything  into 
consideration,  we  are  of  opinion  that  wire  fences  entirely  erected  of 
iron,  both  straining-pillars,  standards,  and  stays,  are  most  suitable  for 
general  practical  purposes. 

612.  Having  thus  given  our  opinion  on  the  subject,  we  leave  the 
choice  of  the  use  of  wood  or  iron  to  individuals  themselves,  as  they 
may  find  the  one  or  the  other  most  suitable  for  their  own  purpose. 
In  the  foregoing  section  all  the  principal  wire  fences  that  are  of  any 
consequence  wiU  be  found  described ;  and  whichever  is  found  most 
suited  to  any  local  circumstances  can  be  decided  upon  by  those  wish- 
ing for  any  information  on  the  subject. 


SBGTION  VIII. — KIND   OF  FENCES   GENERALLY    USED   IN   THE   UNITED 
STATES   OF   AMEBIOA   AND   IN    THE  BRITISH   COLONIES. 

513.  In  nearly  all  of  the  agricultural  districts  of  the  United  States 
of  North  America  wooden  fences  are  used  for  the  enclosing  and  sub- 
division of  fields,  and  these  are  chiefly  of  two  sorts — ^viz.,  the  zig-zag 
raQ  fence,  or  snake  fence  as  it  is  sometimes  named,  and  the  board  paling 
fence.    The  zig-zag  fence  is  formed  of  rails  about  4  inches  in  diameter, 

p.    .  each  1 2  feet  in  length,  and  laid  thus 

along  the  whole  line  of  fence  (see 
fig.  51).  In  this  way  the  rails  are 
built  the  one  upon  the  other  in 
layers,  continuously,  till  the  desired  height  is  obtained;  which  is 
generally  about  5  feet.  In  order  to  keep  the  rails  of  which  this 
description  of  fence  is  formed  secure  in  their  places  against  the  pres- 
sure of  cattle,  two  strong  stakes  are  fixed  upright  into  the  ground  at 
every  corner,  one  on  each  side,  and  each  pair  is  brought  to  bear  firmly 
into  the  angle  on  which  it  stands ;  so  that  when  they  are  properly  in 
their  place  the  top  of  the  fence  at  every  comer  is  closely  embraced 
by  the  upright  stakes  on  each  side,  and  the  tops  of  each  pair  form  an 
angle  above  and  on  the  line  of  fence.  Into  the  angles  thus  formed 
by  the  stakes  at  each  corner,  a  rail  is  placed  continuously  the  whole 
length  of  the  fence,  and  this  line  of  rails  keeps  all  the  stakes  firmly 
in  their  places,  while  these  again  embrace  the  rails  under  them  so 
firmly  that  cattle  cannot  easily  misplace  or  remove  any  part  of  the 
structure.  This  sort  of  fence  is  in  general  use  in  almost  all  parts  of 
the  United  States  where  wood  is  plentiful  It  takes  up  much  useful 
land,  however,  as  it  needs  about  6  feet  in  breadth  along  the  whole  line 
of  fence  to  stand  on,  and  therefore  is  objectionable  on  that  account. 

514.  The  board  paling  fence  is  a  great  improvement  compared  with 
the  one  just  referred  to.     It  consists  of  strong  posts,  put  3  feet  into 
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the  ground,  and  6  feet  apart  on  the  line  of  fence.  On  these  four 
boards  are  nailed, — the  lower  one  12  inches  broad,  and  placed  nearly 
close  to  the  ground,  in  order  to  keep  back  small  animals,  such  as  pigs; 
the  second  board  from  the  bottom  is  8  inches  broad,  and  placed  about 

5  inches  above  the  one  under  it ;  the  third  board  is  6  inches  broad, 
and  placed  6  inches  above  the  second ;  and  the  fourth  board  is  also 

6  inches  broad,  and  placed  9  feet  above  the  third ;  and  the  fence  is 
thus  made  about  5  feet  in  height  over  all.  The  boards  of  this  sort 
of  fence  are  generally  sawn  1^  inch  thick,  and  when  well  put  up  and 
firmly  put  together  it  makes  a  substantial  fence,  and  will  last  for  a 
considerable  number  of  years. 

515.  Of  late  years  however  a  great  extent  of  wire  fences  has  been 
erected  in  the  United  States, — and  these  chiefly  on  grazing  farms  on 
the  Prairie  and  Western  States,  where  timber  is  scarce  and  high 
priced. 

516.  In  parts  of  the  United  States  where  stones  are  abundant,  stone 
walls  are  generally  erected;  and  we  often  see  these  of  a  very  substantial 
structure,  and  even  with  wire  iences  on  top,  in  all  respects  forming 
fences  of  a  first-rate  character. 

517.  Hedging  has  hitherto  been  much  neglected  in  all  parts  of 
the  Union;  and  chiefly,  we  presume,  from  the  expense  that  this 
class  of  fences  entails  in  the  first  stage  of  management.  This  is  a 
short-sighted  jwlicy,  however,  as  hedges,  when  once  properly  estab- 
lished on  an  estate  and  skilfully  managed,  will  stand  good  against 
several  successive  wooden  erections  as  fences ;  and,  besides,  will  pro- 
duce a'  degree  of  shelter  and  clothedness  never  to  be  obtained  from 
palings  of  any  description.  Hedges  are  to  be  found  on  many  parts 
of  the  States,  however — ^but,  generally  speaking,  only  on  the  properties 
of  the  wealthier  and  more  intelligent  farmers,  who  have  observed  the 
advantages  arising  from  this  class  of  fences  to  their  stock  and  crops. 
We  would  here,  therefore,  recommend  North  American  farmers  to 
take  into  consideration  that  wooden  fences  are  only  of  a  temporary 
nature,  and  give  little  or  no  shelter  to  their  lands;  while  hedges, 
when  well  managed,  last  for  generations,  and  produce  much  shelter 
to  their  subjects — causing  their  fields  to  produce  early  crops,  and 
preserving  the  herbage  to  the  latest  period  possible  in  the  fall  of  the 
year, 

518.  With  regard  to  fences  in  Canada,  they  are  generally  of  the 
same  descriptions  as  those  referred  to  in  respect  to  the  United  States. 
Here  the  general  fences  used  are  the  zig-zag  or  snake,  the  board  fence, 
and  on  parts  stone  walls;  while  hedges  are  to  be  found  only  here  and 
there,  on  the  farms  of  the  more  intelligent  and  wealthier  classes. 
Wire -fencing  has  been  introduced  here  to  a  considerable  extent  of 
late,  and  this  class  of  fences  seems  to  gain  ground  rapidly,  as  we  have 
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observed  many  of  such  in  various  parts^  and  these  are  generally  well 
put  up  where  they  exist. 

519.  In  Australia  and  New  Zealand  wire  fences  are  extensively 
used  for  enclosing  sheep-runs,  as  here  wood  is  scarce  on  many  parts 
of  the  country,  and  for  this  reason  wire  fences  are  found  cheaper  in 
the  first  erection  than  wooden  ones.  Where  wood  is  plentiful,  how- 
ever, fences  of  this  material  are  in  common  use,  and  of  various  de- 
signs, but  chiefly  of  the  horizontal  barred  description.  Here  also 
hedging  is  neglected,  but  we  are  informed  that  some  of  the  farmers 
are  now  planting  them  on  a  small  scale,  with  various  sorts  of  plants. 

520.  In  South  Africa  fencing  is  much  in  the  same  position  as  it 
is  found  in  Australia.  Here  the  open  sheep-runs  aud  agricultural 
farms  are  enclosed  chiefly  by  wire  fences ;  while  in  the  neighbourhood 
of  woods  and  plantations  palings  of  various  designs  and  descriptions 
are  in  use. 


SEOTTON   IX. — THE  PURPOSE   AND   SITUATION  FOB   WHICH  EACH  SORT   OF 

FENCE  IS  MOST  PROPERLY  ADAPTED. 

521,  Having  now  given  in  detail  the  method  of  erecting  the  most 
common  and  generally  useful  fences  for  country  purposes — ^namely,  the 
thorn  hedge,  the  furze  hedge,  the  stone-and-lime  wall,  the  dry-stone 
dyke,  the  turf  dyke,  wooden  paling,  and  wire  fence  both  upon  wooden 
and  iron  uprights,  and  also  given  a  description  of  some  of  the  plants 
used  in  hedging  besides  the  thorn,  beech,  and  furze — it  still  remains 
for  us  to  point  out  in  what  situation,  and  for  what  purpose,  each  of 
the  above-named  fences  is  most  suitable.  In  the  present  section  we 
shall  endeavour  to  do  this,  and  shall  commence  with  the  first  in  order 
— namely,  the  thorn  hedge. 

622.  For  the  subdivision  of  strong  clay  and  heavy,  loamy,  arable 
lands,  we  think  that  no  fence  is  so  suitable,  whether  in  respect  to 
neatness,  clothedness,  or  duration,  as  the  thorn  hedge,  as  in  such 
soils  it  lives  long,  becomes  strong  and  healthy,  and  makes  an  admir- 
able fence. 

623.  The  thorn  hedge,  with  a  mixture  of  beech-plants,  is  of  all 
other  fences  the  best  adapted  for  a  situation  where  a  neat  and  clothed 
appearance  is  the  object ;  and  this  it  always  has  unless  carried  to  a 
situation  more  than  1000  feet  above  the  level  of  the  sea,  and  unless 
at  such  an  altitude  planted  in  a  mossy  or  light  soil ;  for  there  it  will 
not  live  long,  except  upon  a  loam. 

524.  In  high  and  exposed  situations,  hedge  fences  are  excellently 
adapted  for  the  division  of  fields ;  and  even  in  such  situations,  no 
fence  ultimately  answers  better  than  the  beech  hedge ;  for  such  a 
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fence,  although  on  a  light  soil  and  high  exposure,  under  careful  man- 
agement, will  keep  good  and  be  an  ornament  when  dykes  and  pal- 
ings of  the  same  age  are  tumbling  down  and  useless.  We  are  aware 
that  many  object  to  the  raising  of  hedges  with  beech  and  thorn  in 
high  parts  of  the  country,  asserting  that  the  thorn  does  not  succeed. 
Aa  to  this,  we  can  afSrm  thus  far,  that  upon  many  estates  we  know 
there  are  good  hedges  of  beech  and  thorn  more  than  900  feet  above 
the  level  of  the  sea,  and  at  the  same  time  in  excellent  health.  In 
very  high  parts,  however,  and  on  very  light  lands,  a  better  fence  is 
secured  by  using  beech  alone  than  by  mixing  with  thorns,  as  the 
beech  is  not  only  hardier,  but  better  adapted  to  grow  healthily  in 
high  lands. 

525.  Second,  The  furze  hedge  is  unquestionably  one  which  should 
be  kept  out  of  all  cultivated  districts.  There  is  no  situation  where 
the  furze  is  found  growing  as  a  fence,  in  which  beech  would  not  thrive 
much  better. 

526.  Third,  The  gtone-and-lime  wall  is  of  all  others  the  most  sub- 
stantial fence  that  can  be  erected ;  but  as  it  is  an  expensive  one,  it 
cannot  properly  be  carried  to  any  great  extent.  However,  no  landed 
proprietor's  policy-groimds  can  be  said  to  be  complete,  as  regards 
general  security,  unless  they  be  surrounded  by  a  stone-and-Hme  wall 
of  from  6  to  8  feet  high.  In  fact,  a  park  surrounded  by  a  good  high 
-wall  gives  us  a  confident  feeling  that  there  is  something  within  the 
bounds  of  it  worthy  of  being  protected ;  and  we  always  find  the  best 
of  seats  surrounded  by  such.  But  in  no  other  case  is  it  necessary  to 
erect  a  stone-and-lime  wall  as  a  fence,  unless  in  the  case  of  sunk  fences. 
In  a  former  section,  when  referring  to  the  making  of  sunk  fences,  we 
said  that  they  were  only  adapted  for  a  particular  situation — namely, 
upon  the  slopes  of  rising  ground ;  and  by  no  means  upon  level  ground, 
— ^for  there,  if  it  is  desired  to  have  an  invisible  fence — as  the  sunk 
fence  is  meant  to  be — the  wire  fence  is  infinitely  superior  in  every 
respect,  and  is  now  at  the  present  day  what  sunk  fences  were  a 
hundred  years  ago.  A  sunk  fence  is  excellently  adapted  for  any 
purpose  whatever,  when  built  upon  the  slope  of  a  hill  or  brae,  as 
shown  in  Section  11.  of  this  chapter ;  but  in  any  other,  we  are  not 
aware  of  its  utility. 

527.  Fourth,  The  dry-stone  dyke,  of  all  other  fences,  is  the  best 
adapted  for  giving  immediate  shelter  to  young  plantations  and 
other  crops  upon  high  and  exposed  parts  of  the  country.  Un- 
like any  other  fence,  it  is  both  a  fence  and  a  shelter  at  once; 
hence  the  reason  that  it  is  so  much  in  request  in  aU  bare  unculti- 
vated districts. 

Dry-stone  dykes  are,  from  their  outlandish  appearance,  not  to  be 
reconunended  as  a  fence  where  a  fine  effect  is  meant  to  be  kept  up, 
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therefore  they  should  not  be  built  near  the  home-grounds  of  a  landed 
proprietor;  but  upon  high -lying  parts  of  the  country,  where  im- 
provements are  in  infancy,  no  fence  is  more  commendable,  both  as 
regards  security  and  shelter. 

528.  Fifth,  The  turf  dyke  should  never  be  made  use  of  except  on 
high -lying  moorland  districts  where  stones  are  not  easily  got  at,  and 
where  immediate  shelter  is  wanted  for  sheep  stock.  From  the  tem- 
porary nature  of  the  material  of  which  it  is  made,  it  is  constantly 
liable  to  injury  by  all  kinds  of  heavy  cattle,  consequently  it  should 
not  be  erected  where  these  are  to  be  grazed.  The  only  parts  of  the 
country  where  the  turf  dyke  can  be  at  all  recommended  is  on  high- 
lying  sheep -pastures  where  shelter  is  wanted  for  the  stock,  where 
stone  dykes  cannot  be  easily  erected,  and  where  wire  fences  are  ob- 
jectionable on  account  of  their  producing  no  shelter. 

529.  Sixth,  Wooden  palings  are,  in  general,  only  considered  as  tem- 
porary or  assistant  fences.  In  all  cases  where  young  hedges  are 
planted,  and  where  cattle  of  any  description  are  to  be  grazed  in  the 
fields  adjoining,  they  must  be  protected  by  a  wooden  paling  until 
they  have  attained  a  size  and  strength  sufficient  to  insure  their 
being  exposed  with  safety ;  and  this  is  one  use  for  which  palings  ore 
in  continual  demand. 

The  horizontal  paling  is  used  principally  for  agricultural  purposes, 
such  as  the  protecting  of  hedge  fences  in  their  young  state,  or  for  the 
mending  of  gaps  in  old  hedges,  &c. ;  but  the  upright  paling,  as  well 
as  an  endless  variety  according  to  the  taste  of  parties,  are  mostly  used 
as  ornamental  fences  about  gardens,  cottages,  &c.,  and  they  form  ex- 
cellent and  useful  fences  when  made  of  good  larch-woo$l,  which  will 
last  longer  than  any  other  sort  for  this  purpose. 

530.  Seventh,  The  wire  fence  is  of  all  others  the  most  durable  and 
ornamental,  and  at  the  same  time  the  cheapest.  It  takes  up  scarcely 
any  space  between  enclosures,  and  therefore  is  of  all  fences  the  most 
suitable  for  agricultural  districts.  Of  course  it  is  not  capable  of  pro- 
ducing any  available  degree  of  shelter ;  but  where  this  is  no  object,  the 
wire  fence  should  be  used  in  preference  to  any  other.  As  a  fence  for 
young  plantations  it  is  now  extensively  used  in  all  parts  of  the  coun- 
try, even  in  high-lying  districts ;  and  where  the  plantation  is  exten- 
sive they  answer  the  purpose  perfectly,  because  in  this  case  the  trees 
soon  give  shelter  to  each  other,  and  do  not  require  it  from  a  fence ;  but 
in  the  case  of  small  plantations  they  thrive  better  when  protected  by 
a  fence  calculated  to  produce  shelter  at  once,  such  as  a  stone  dyke. 
The  wire  fence  on  wooden  intermediates,  with  improved  iron  straining 
posts,  is  the  best  adapted  for  all  agricultural  and  woodland  purposes, 
as  the  wooden  intermediates  are  not  apt  to  be  in  any  way  disturbed 
by  the  pressure  of  heavy  cattle.     Where  the  greatest  possible  d^;ree 
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of  invisibility  is  wanted,  however,  as  well  as  the  greatest  possible 
degree  of  permanency  as  a  fence,  the  wire  fence  wholly  on  iron  uprights 
shoold  be  nsed,  as  this  sort,  when  painted  green,  is  not  observable 
by  a  person  till  within  a  few  yards  of  it,  and  will  last,  if  well  at- 
tended to,  for  a  great  length  of  time. 


SBCnON  X. — THB  MAKING  AND   HANGING  OF  GATES   UPON    FIELDS 

AND   PLANTATIONS. 


531.  As  the  making  and  hanging  of  gates  is  a  branch  of  rural 
economy  most  frequently  devolving  upon  the  forester,  we  consider  it 
necessary,  and  of  importance,  to  dedicate  a  section  to  the  explanation 
of  the  most  approved  method  of  making  and  hanging  field  and  plan- 
tation gates ;  and  moreover,  having  said  so  much  upon  the  nature  of 
fencing  in  general,  this  chapter  would  be  incomplete  without  a  few 
observations  on  this  point 

532.  Every  field  and  plantation  of  any  consequence  must  have 
one  or  more  entrances  into  it,  in  the  form  of  openings  in  the  fence 
which  surrounds  it,  and  which  again  must  be  made  to  act  either  as  a 
fence  or  as  an  opening,  as  occasion  may  require.  These  openings  are 
termed  gateways ;  and  whatever  may  be  put  upon  them  to  act  as  a 
fence  is  termed  a  gate.  There  are  many  forms  of  gates  in  use  in 
different  parts  of  the  country,  from  the  most  rude  horizontal  spar, 
made  to  fall  into  a  post  at  each  end,  to  the  fine  massy  iron  gate  hung 
upon  hinges.  It  would  be  entirely  out  of  place  for  us  here  even  to 
attempt  to  enumerate  the  many  different  sorts  of  gates  that  may  be 
considered  of  useful  designs ;  we  shall  therefore  confine  ourselves  to 
the  description  of  two  sorts  of  field-gates — the  one  made  from  wood 
and  the  other  from  iron — ^which  are,  in  our  opinion,  the  best  possible 
adapted  for  plantation-gates,  and  which  we  consider  the  most  com- 
plete for  all  field  and  plantation  purposes.  We  shall,  in  the  first 
place,  describe  the  one  p.  ^^ 
made  from  wood,  of 
which  fig.  52  is  a 
sketch.  Gates  of  this 
construction  are  now 
extensively  used  in 
many  parts  of  the  coun- 
try, and  are  generally 
made  of  the  best  old 
larch- wood,  or  the  best 
old  pine,  which,  when  painted,  lasts  for  a  great  number  of  years. 
As  larch- wood,  however,  is  very  apt  to  twist  in  the  heat  of  the  sun, 
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to  which  it  is  exposed  when  converted  into  a  gate,  it  ought  to  be  well 
seasoned  before  being  used  for  this  purpose.  The  following  are  the 
dimensions  of  the  gate  referred  to  in  fig.  52.  The  back  post  i  is  5 
feet  high  from  bottom  to  top,  and  the  scantling  4|  by  2^  inches. 
The  front  post  a  is  also  5  feet  high  from  bottom  to  top,  and  the 
scantling  3|  by  2  inches.  The  bottom  and  top  horizontal  bars  c  and 
d  are  each  of  equal  dimensions — ^namely,  length  within  the  back  and 
front  posts  about  9  feet.  These  are  4  inches  broad  at  the  joinings 
upon  the  back  post  Z>,  and  3^  inches  broad  at  the  joiniags  upon  the 
front  post  a,  by  2\  inches  thick.  The  horizontal  intermediates  e  e  e 
are  of  course  of  the  same  length  as  the  bottom  and  top  bars,  and 
of  the  same  breadth,  but  they  are  only  1\  inch  thick.  The  diagonal 
bar  Qy  which  reaches  from  the  heel  of  the  gate  to  within  18  inches 
of  the  point  of  the  top  bar,  is  of  the  same  strength  as  the  upper  and 
lower  bars,  and,  like  them,  tapering  from  4  inches  at  heel  to  3^  inches 
at  point ;  and  the  upright  piece  /  is  of  the  same  dimensions  as  the 
intermediates,  and  reaches  from  the  bottom  bar  to  the  diagonal  at 
its  junction  with  the  second  bar  from  the  top.  This  gate  is  fur- 
nished with  double  hinges,  which  greatly  strengthen  the  back  part 
by  clasping  the  joints  both  at  bottom  and  top,  h  h.     See  fig.  53, 

which  is  a  representation  of  this  double  hinge.     The 
'  ^    pecuUar  properties  of  this  form  of  gate  are, — first,  the 

back  post  h  is  much  heavier  than  the  front  one  a,  which 
tends  to  throw  the  centre  of  gravity  upon  the  hinges ;  second,  aU  the 
horizontal  bars,  from  bottom  to  top,  are  made  heavier  behind  than  in 
front,  and  all  with  the  intention  of  lightening  the  gate  in  front,  and 
throwing  the  centre  of  gravity  as  much  as  possible  upon  the  hinges ; 
and,  third,  the  diagonal,  g,  is  so  placed  that  it  acts  completely  the 
part  of  a  lever  against  any  weight  that  may  be  thrown  upon  the  front 
part  of  the  gate ;  and  even  its  being  lighter  as  it  recedes  firom  the 
heel  is  a  great  means  of  supporting  the  whole  of  the  gate,  and  of 
keeping  it  in  a  well-balanced  state.  It  appears  to  us  that  any  gate 
made  upon  these  principles  must  approach  the  model  of  perfection  in 
such  a  structure ;  and  it  is  upon  this  account  that  we  consider  the 
gate  now  described  to  be  of  the  best  description  possible,  seeing  that 
it  combines  strength  and  lightness  in  a  very  perfect  manner.  In 
making  the  description  of  gates  mentioned,  it  is  necessary,  in  order 
to  have  them  to  last  as  long  as  possible,  to  do  so  from  perfectly 
seasoned  wood,  and  to  have  them  very  neatly  jointed,  planed  smooth- 
ly, and  painted  with  two  coats  of  oil-paint  before  being  hung ;  and 
even  after  they  are  hung  in  their  place,  they  are  much  improved  by 
being  painted  at  least  once  in  three  years. 

533.  We  now  come  to  make  a  few  observations  upon  the  nature 
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of  hanging  gates  upon  fences,  both  in  fields  and  plantations ;  and  as 
we  have  frequently  seen  a  great  deal  of  error  committed  in  this  branch 
of  the  business  of  fencing,  we  shall  state  the  manner  in  which  we 
have  all  gates  hung,  whether  they  are  of  wood  or  iron,  which  is  con- 
sidered by  all  who  have  examined  it  an  excellent  way  of  doing  the 
work.  The  common  way  of  erecting  gates  is  to  hang  them  right 
between  the  two  posts  put  up  for  the  pur- 
pose ;  and  by  this  method,  when  the  gate  ,         *^* 

is  set  open,  it  stands  at  right  angles  with    ■> — 

the  fence  upon  which  it  is  placed  (see  fig. 
54,  b);  'consequently  it  is  in  this  state  al- 
ways liable  to  be  injured  by  carts,  &c., 
coming  in  contact  with  it  when  going  into 
or  returning  out  of  the  field  or  plantation. 

Another  evil  which  almost  invariably  attends  this  old-fashioned 
method  of  hanging  gates  is,  that  from  being  hung  from  centre  to 
centre  of  the  two  posts,  as  indicated  by  the  dotted  line  between  the 
two  posts  a  a,  when  anything  goes  wrong  with  either,  the  gate  must 
be  left  too  slack  or  confined  too  tight  between  them,  according  to  the 
direction  in  which  the  post  may  have  been  driven — consequently  the 
gate  has  a  great  chance  to  be  injured  in  some  way  or  other ;  besides, 
the  posts  are  seldom  put  into  the  ground  with  the  addition  of  any 
simple  fixture  whatever,  being  merely  put  into  a  hole,  and  the  earth 
again  beat  down  about  them;  and  from  this  circumstance,  if  the 
earth  has  been  put  in  about  the  posts  in  a  wet  state,  the  certain 
result  is  that  they  become  slack  in  a  short  time,  when  the  gate  falls 
down  in  front,  and,  in  consequence  of  coming  in  contact  with  the 
ground,  is  soon  either  broken  or  much  injured  in  the  joints.  Having 
seen  this  often  happen  from  bad  management,  we  here  recommend 
the  following  method  of  hanging  plantation  and  field  gates :  Let  the 
post  upon  which  the  gate  is  to  be  hung  be  pretty  strong— say  9 
inches  on  the  side  of  the  square — and  let  the  part  of  it  which  is  to 
be  put  into  the  ground  be  left  round,  and  have  it  put  into  the  ground 
3  feet  deep,  and  fixed  upon  a  sole  with  a  diagonal  or  stay,  as  has 
been  already  advised  for  wire-fence  posts.  Having  the  post  made 
with  its  sole  and  stay  on  the  under  part,  put  it  into  the  hole  pre- 
I>aied  for  it,  with  the  sole  and  stay  projecting  in  the  direction  of  the 
gateway,  which  will  insure  its  stability  against  the  weight  of  the  gate 
or  any  other  ordinary  pressure  in  that  direction — and  have  the  post 
well  firmed  into  the  hole :  if  the  earth  taken  out  be  of  a  soft  nature, 
keep  it  out,  and  fill  up  the  pit  with  small  stones  mixed  with  earth, 
or  any  other  thing  of  a  hard  and  binding  nature ;  and  be  most  parti- 
cular not  to  fill  in  with  earth  in  a  soft  or  wet  state,  else  the  work 
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will  be  insuflScient,  and  will  not  give  satisfaction.  The  post  upon 
which  the  gate  is  to  be  shut  may  be  considerably  smaller,  if  thought 
necessary,  than  the  other :  it  will  not  require  to  have  any  sole  or 
stay  attached  to  it,  but  may  very  safely  be  put  into  the  earth  at  the 
same  depth  recommended  for  the  other,  observing  to  make  it  equally 
as  firm,  putting  a  very  large  stone  or  two  into  the  pit  near  the  sur- 
face, which  will  add  much  to  the  stability  of  the  post. 

Having  put  the  posts  in  plumb,  and  at  the  desired  distance,  which 
should  always  be  the  exact  length  of  the  gate  to  be  put  on,  next 
have  the  croolcs,  upon  which  the  gate  is  to  be  hung,  put  into  the  post 
on  the  angle  of  the  same,  instead  of  on  the  centre  as  in  the  former 
case.    See  fig.  55,  where  the  gate  a  is  hung  upon  the  comer  or  angle 

p.    gg  of  the  post  l\  the  effect  of  this 

^  being  that  the  gate,  when  hung 

fl. H  .^ — «  in  this  position,  has  full  play  upon 

the  hinge  to  fold  back  upon  the 
fence  c,  and  is  not  hindered  in  its  motion  by  the  corner  of  the  post, 
as  is  the  case  in  the  other  method ;  consequently,  from  the  gate  hav- 
ing room  to  fall  back  upon  the  fence,  it  is,  when  open,  entirely  out 
of  the  way  of  any  cart  coming  into  or  going  out  of  the  field.  Next, 
instead  of  the  gate  being  made  to  shut  right  between  the  posts,  it 
ought  to  be  shut  upon  the  face  or  outside  of  the  shutting-post  d — 
this  is  represented  by  the  dotted  line,  which  shows  the  position  of 
the  gate  when  shut ;  and  in  this  case,  whatever  accident  may  befall 
the  post  upon  which  the  gate  shuts,  the  gate  cannot  itself  be  injured. 
The  upper  crook  of  all  gates  of  this  description  should  be  made  so 
long  as  to  go  through  the  post,  and  have  about  2  inches  of  a  screw 
upon  the  end  of  it,  upon  which  a  large  nut,  made  to  fit,  is  screwed : 
by  this  means  the  crook  will  keep  its  position,  and  will  cause  the 
gate  to  do  the  same. 

534.  Many  prefer  iron  gates  to  those  made  of  wood,  both  for  fields 
and  plantations,  for  the  reason  that  they  are  more  durable  and  lighter- 
looking.  When  of  a  proper  construction,  and  rightly  hung  on  wooden 
posts,  they  answer  admirably,  but  we  have  invariably  experienced 
that  they  are  more  liable  to  get  out  of  order  from  accidental  contact 
with  carts  coming  into  or  going  out  of  the  field  than  wooden  ones 
are.  With  careful  work-people  on  a  farm,  however,  iron  gates  are 
calculated  to  last  much  longer  than  wood  ones ;  and  to  those  who 
prefer  them,  we  here  give  a  sketch  of  one  formed  on  a  plan  well 
adapted  to  stand  the  usual  knocking  about  and  wear  that  gates  on 
fields  are  subjected  to,  and  which  we  have  had  put  in  use  for  a  num- 
ber of  years  past  on  some  places  which  we  have  had  to  do  with. 
Fig.  56  is  the  sketch  we  refer  to.     Gates  of  this  pattern  can  be  had. 
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made  of  the  best  wrought-iron,  with  all  the  necessary  mountings 
for  fitting  them  on  wooden  posts,  for  prices  varying  from  30s.  to 
40s.    each,   according    to    the 
strength  of  the  material.     In  *^' 

nsii^  these  iron  gates,  whether 
on  fields  or  woods,  they  should  ury— 
be  hung  on  wooden  posts,  and  *  Ei 
not  on  cast-iron  pillars  as  is 
sometimes  done.  We  recom- 
mend this  point,  because  we 
have  very  often  found  that 
where  cast-iron  pillars  have  been  used  they  get  injured,  and  even 
broken  over,  by  very  slight  causes,  while  wooden  posts  are  not 
liable  to  this  objection,  but  stand  against  any  ordinary  contact  with 
carts,  &c. 

535.  It  is  often  found  convenient  to  have  small  wickets  upon  cer- 
tain parts  about  gentlemen's  grounds,  particularly  upon  the  edges  of 
plantations  through  which  pleasure-walks  are  made;  and  as  it  is 
frequently  inct)nvenient  to  have  such  wickets  to  open  and  shut  in 
the  same  manner  as  common  gateways,  it  is  desirable  they  should  be 
constructed  so  as  to  be  what  may  very  properly  be  termed  self-shut' 
iiTig.  Of  this  description  of  self-shutting  wickets  we  know  of  none 
more  simple  and  effective,  both  as  a  fence  and  a  gate,  than  that 
shown  in  fig.  57,  which  is  generally 
termed  the  angular  wicket  The 
opening  in  the  fence,  &om  a  to  a, 
may  be  about  4  feet  wide;  the 
angular  part  of  the  wicket,  ace, 
may  be  about  3  feet  wide  between 
e  and  e,  and  may  be  made  up  with 
any  convenient  sort  of  wood,  accord- 
ing to  taste, — observing  to  have  a 

post  upon  each  of  the  extremities,  and  one  at  e  upon  each  side,  in 
order  that  the  wicket  a  d  may  hit  upon  one  as  it  folds  to  either  side 
in  the  act  of  opening  or  shutting.  The  wicket  a  d  may  be  made  of 
light  wood,  and  hung  with  a  hinge  upon  a  post  at  a.  The  particular 
properties  of  this  sort  of  wicket  are — first,  that  it  is  of  a  most  simple 
and  easy  construction ;  second,  it  is  easy  for  any  person  to  have 
access  through  it,  and  that  without  the  trouble  of  shutting  or 
locking;  and  third,  whatever  description  of  cattle  may  be  in  the 
adjoining  fields,  they  can  have  no  access  through,  seeing  that  if  they 
do  attempt  it,  the  wicket  as  they  go  in  shuts  upon  the  opposite 
side  before  them. 


Fig.  57. 
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536.  Where  a  pass  is  necessary  in  the  line  of  a  wire  fence, 
what  ia  called  the  "Birkwood"  patent  biped  pass  is  admirably 
adapted  for  the  purpose — 
see  fig.  68.  The  peculiar- 
ities of  this  pass  are  evi- 
dent at  a  glance,  and  these 
are,  that  it  is  always  open, 
and  at  the  same  time  always 
shut)  lequirii^  no  hinges, 
and  therefore  not  likely  to 
get  out  of  order.  It  is  sold 
by  Messrs  A.  &  J.  Main  & 
Co.,  wire  merehauts,  Glaa- 
gow,  London,  and  Dublin, 
with  whom  the  patentee  has 
made  arrangements  for  the 
use  of  the  invention.  It 
answers  excellently  as  a 
pass  for  people  on  tlie  side  of  a  lai^e  gate,  which  for  some  reason 
requires  to  be  kept  generally  shut. 
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SECTION   I. — FREPARmO  OF  GROUND   FOR  THE  GROWING   OF  TOUNG   TREES. 

537.  Among  arboriculturists  one  of  the  leading  questions  of  the 
time  is.  Ought  not  ground  to  undergo  some  suitable  course  of  pre- 
paration before  it  is  planted  with  a  crop  of  forest-trees,  in  order  to 
promote  a  more  rapid  growth,  and  consequently  a  much  quicker 
retom  than  has  hitherto  been  obtained  from  this  description  of  pro- 
duce ?  This  is  a  very  natural  and  proper  question  for  every  forester 
to  ask,  seeing  that  in  all  other  classes  of  crops  reared  in  the  country 
80  much  attention  is  now  paid  to  the  preparation  of  the  land  for 
them,  while  in  the  rearing  of  trees  comparatively  little  attention  is 
generally  given  to  the  preparation  of  the  land  on  which  they  are  to 
be  planted;  and  as  the  question  is  one  which  stands  the  first  to 
be  answered  on  entering  the  gates  leading  to  forestry,  and  even,  as 
it  were,  forms  the  foundation-stone  of  the  subject,  we  shall  devote  a 
few  paragraphs  in  reply  to  it 

538.  Then,  in  the  first  place,  what  are  the  conditions  of  land 
which  are  foimd  to  promote  the  most  rapid  growth  of  trees,  and  con- 
sequently the  quickest  return  from  them  as  a  crop  ?  Our  answer  is, 
Oreai  depth  ;  freedom  from,  stagnant  water  ;  porousness  to  a  greai  depth; 
and  consequently,  a  large  capacity  for  absorbing  heai.  These  are  the 
conditions  of  land  which  have  brought  agricidture  in  this  country  to 
the  state  it  is  found  in  in  the  best-cultivated  districts ;  they  are  the 
conditions  of  land  on  which  the  largest  and  most  valuable  crops  of 
timber  are  found  in  the  natural  forests  of  America  and  other  parts  of 
the  world ;  and  they  are  the  conditions  we  must  secure  to  our  ground 
in  this  country,  wherever  we  wish  to  grow  valuable  crops  of  trees 
within  the  shortest  possible  time. 

539.  Drainage  is  the  means  whereby  we  are  to  secure  these 
favourable  conditions  of  our  land  for  the  growth  of  our  tree  crops. 
It  is  only  by  perfect  and  skilful  drainage  that  they  can  be  made  good ; 
at  least  in  the  mean  time  no  other  means  of  effecting  this  improved 
state  of  things  on  a  large  scale  are  known.     Drainage  is  the  pioneer 
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of  all  improvements  in  land — in  fact,  without  it,  on  most  lands, 
cultivation  on  the  surface  would  be  unprofitable. 

540.  Many  are  of  opinion  that  the  advantages  of  drainage  consist 
chiefly  in  the  removal  of  water.  But  water  is  not  a  disadvantage  of 
itself  in  land ;  on  the  contrary,  plants  could  not  live  without  it,  and 
its  absence  would  be  attended  with  the  most  fatal  results  to  them. 
It  is  the  excess  of  water  that  injures  plants,  and  the  excess  of  food 
has  a  similar  effect  upon  many  of  them.  Drainage  not  only  removes 
the  excess  of  water,  but  produces  a  great  increase  in  the  heat  of  the 
UNDERGROUND  CLiKfATE.  Professor  Schubler  long  ago  came  to  the 
conclusion  that  the  loss  of  heat  caused  by  evaporation  in  undrained 
land  amounted  to  from  ll^"*  to  IS^''  Fahr.  Mr  Parkes  has  shown, 
in  his  *  Essay  on  the  Philosophy  of  Drainage/  that  in  draining  the  Red 
Moss,  near  Bolton-le-Moors,  the  thermometer  in  the  drained  land 
rose,  in  June  1837,  to  66"*  at  7  inches  below  the  surface;  while  in 
the  neighbouring  water-logged  land  it  would  never  rise  above  47^ 
This  points  out  a  fact  which  every  forester  may  prove  for  himself, 
and  shows  what  an  advantage  is  gained  by  perfect  and  skilful  drainage 
in  respect  to  increase  of  heat  in  tiie  climate  for  the  more  rapid  growth 
of  trees. 

541.  The  reason  why  drained  land  gains  so  much  heat,  and  that 
wet  land  is  always  cold,  consists  in  the  well-known  fact  that  lieat 
cannot  be  transmitted  downwards  through  water. 

542.  The  effect  of  judicious  drainage,  then,  is  to  increase  the  sum- 
mer temperature  of  the  land  from  10°  to  2  0""  as  compared  with  wet 
and  undrained  land ;  and  the  cause  of  this  increase  in  heat  is  the 
increased  capacity  of  the  land  for  absorbing  the  sun's  rays  as  they 
fall  on  it  after  the  removal  of  the  superfluous  water  which  lay  in  it 
before  the  operation. 

543.  Another  important  effect  of  perfect  and  skilful  drainage  of 
land  is  that  of  adding  to  its  available  depth  for  the  roots  of  trees 
securing  a  large  increase  in  their  supply  of  food.  The  deeper  that 
drainage  can  be  made  thoroughly  operative  on  land,  the  deeper  will 
the  conditions  of  its  porousness  be  secured,  and  hence  its  greater 
capacity  for  absorbing  heat,  and  for  its  becoming  a  large  and  deep 
storehouse  for  supplying  the  roots  of  trees  with  an  increased  supply 
of  wholesome  food. 

544.  When  the  soil  is  perfectly  drained,  the  warm  rain  trickles 
through  the  pores  in  the  earth,  carrying  down  to  the  drain-level  the 
high  temperature  it  had  gained  on  the  surface,  parts  with  it  to  the 
soil  as  it  passes  downwards,  and  thus  produces  the  bottom-heat  which 
is  so  well  calculated  to  make  trees  grow  rapidly. 

545.  Soils  in  the  favourable  condition  stated  in  the  foresoinsr 
paragraphs  absorb  a  large  amount  of  heat  during  the  summer  and 
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autumn  months,  and  that  to  a  depth  corresponding  to  the  operative 
depth  of  the  drains.  This  store  of  heat,  though  gradually  given  off 
on  the  approach  of  winter,  is  maintained  for  a  sufficient  length  of 
time  to  secure  the  maturing  of  the  young  wood  of  the  trees  before 
frost  sets  in  to  injure  it ;  hence  in  all  kinds  of  seasons  it  is  found  that 
trees  make  very  much  larger  growths  on  land  well  prepared  by 
drainage,  and  withal  ripen  them  better,  than  trees  of  the  same  kinds 
and  on  the  same  quality  of  land  naturally,  but  without  drainage. 

546.  Then,  in  order  to  promote  a  more  rapid  growth,  and  conse- 
quently a  much  quicker  return  from  our  tree  crops  than  has  hitherto 
been  obtained  from  them,  we  must  prepare  the  land  on  which  they 
are  to  be  planted  by  a  deeper  and  more  thorough  and  effective  system 
of  drainage  than  we  have  hitherto  put  into  operation ;  and  for  our 
recommendations  as  to  how  this  should  be  gone  about,  we  have  to 
refer  to  the  chapter  on  drainage  in  a  subsequent  pcut  of  this  book. 

547.  To  conclude  this  section,  we  have  to  state  that  whatever  be 
the  nature  and  character  of  land, — whether  it  may  be  clay,  heavy 
loam,  light  loam,  sand,  or  gravel — whether  it  may  be  situated  on  a 
high  and  exposed  part  of  the  country,  or  on  a  low-lying  and  sheltered 
district, — it  requires  no  preparation  for  the  growth  of  trees  other 
than  an  efficiently  conducted  system  of  drainage,  whereby  its  absorb- 
ing capacity  for  heat  may  be  increased  to  the  greatest  available  depth. 
This  put  properly  into  operation — if  the  land  is  not  at  an  altitude  too 
high  for  the  healthy  development  of  any  of  our  known  trees — a  crop, 
and  that  a  heavier  and  more  profitable  one  than  has  hitherto  been 
obtained,  of  some  sort  of  tree  will  grow  upon  it,  according  to  its  posi- 
tion and  texture.     We  find  this  as  the  result  of  more  than  forty 
years'  experience  in  the  raising  of  plantations  upon  all  descriptions 
of  land — from  that  only  a  few  feet  above  the  level  of  the  sea  to 
that  about  2000  feet  in  elevation.     In  short,  no  one  need  entertain 
the  thought  of  a  failure  in  respect  to  growing  a  crop  of  healthy  trees 
upon  any  description  of  land,  whatever  may  have  been  its  former  con- 
dition, by  a  proper  and  efficient  application  of  drainage,  by  a  right 
selection  of  the  plants  in  accordance  with  the  soil  and  situation,  by 
opening  holes  for  the  plants  in  order  to  improve  the  soil  previous  to 
their  being  planted  in  it,  and  by  a  judicious  system  of  planting ;  all 
of  which  points  will  be  fully  referred  to  and  described  in  their  proper 
places. 
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BEOTION  II. — ^DOBB  LAND  HAVINO  GROWN  A  OBOF  OV  TIMBBB  BBQUIBB  ANT 
FABTICULAR  OOUBSB  OF  PREFARATION  FBBVIOUS  TO  ITS  BBINO  BBFLANTBD 
WITH  YOUNG  TBEBSf 

548.  Many  hold  the  opinion  that  a  crop  of  trees  will  not  succeed 
satisfactorily  on  land  that  had  been  formerly  under  a  crop  of  the  same 
sort  of  trees,  and  on  which  they  had  become  matured ;  and  the  reason 
invariably  given  for  this  is,  that  the  former  crop  had  exhausted  the 
land  of  the  proper  food  for  a  second  of  the  same  kind.  In  this 
statement,  taken  as  it  stands,  there  is  certainly  much  of  truth,  but 
there  is  also  in  it  much  that  is  erroneous,  and  which  in  consequence 
leads  to  false  conclusions.  The  statement  is,  generally  speaking,  true, 
in  respect  to  the  growth  of  any  kinds  of  trees  planted  on  lands  not 
adapted  to  their  healthy  development,  as  those  are  on  which  we  gen- 
erally find  them  in  a  state  of  nature ;  while  the  statement  is  in  error 
when  applied  to  the  growth  of  the  same  kinds  planted  on  lands  in  all 
respects  adapted  to  their  healthy  development :  and  it  is  from  not 
considering  the  question  in  these  points  of  view  that  false  conclusions 
have  been  arrived  at  on  the  subject. 

549.  For  example,  on  the  low-lying  and  table-lands  of  the  south 
generally,  and  apart  from  the  hilly  and  mountainous  districts  of  the 
country,  it  is  seldom  found,  except  under  peculiar  circumstances,  that 
larch  and  pine  succeed  to  any  great  weight  of  timber  in  a  sound  state 
when  planted  as  a  crop  on  land  that  had  been  before  occupied  by 
trees  of  the  same  sorts ;  while  on  the  granite  districts  of  the  nortJi 
there  are  large  tracts  that  have  produced  a  second,  and  even  a  third 
crop  of  the  one  or  the  other  of  these  trees,  each  successive  one  seem- 
ingly as  healthy  as  the  one  before  it  had  been. 

550.  In  the  natural  pine-forests  of  Strathspey  and  Braemar,  crop 
has  succeeded  crop,  for  aught  we  know,  for  thousands  of  years,  and 
stiU  that  growing  in  them  at  the  present  day  seems  as  good  and 
healthy  and  large  as  that  we  find  lying  in  the  mosses,  and  which  is 
the  remains  of  crops  that  had  stood  and  grown  on  the  same  land 
many  centuries  ago.  And  notwithstanding  all  the  successive  crops 
of  pine  that  have  grown  on  these  forests,  even  at  the  present  day, 
whenever  a  portion  is  sufficiently  clearied  of  old  trees  to  admit  of  air 
and  light  penetrating  into  the  soil,  we  find  a  race  of  young  and 
healthy  plants  rise  up  thickly  all  over,  thus  indicating  that  successive 
crops  of  the  same  tree  will  grow  each  as  healthy  and  as  luxuriantly 
as  another  on  the  same  piece  of  land,  provided  always  that  the  kinds 
used  are  planted  in  the  land  naturally  adapted  to  them.  Therefore 
the  conclusion  to  be  drawn  from  this  ia,  that  in  order  to  grow  trees 
upon  any  piece  of  land,  it  is  only  necessary  to  do  the  work  on  the 


J 


PREPARINO  OF  GEOUND  FOR  YOUNG  TREES.      175 

principles  that  nature  has  pointed  out  to  us — ^viz.,  in  accordance  with 
the  geographical  distribution  of  plants. 

551.  In  the  great  natural  forests  of  America  successive  crops  of 
the  finest  of  timber  have  been  reared,  and  are  still  rearing,  under  the 
same  natural  law.  There,  where  nature  has  had  her  own  way  with* 
out  any  interference  from  man,  we  find  the  crops  of  past  ages  lying 
rotting  in  all  stages  of  decomposition,  while  matured  and  young  trees 
of  the  same  kinds  form  the  crop  now  growing  on  soil  made  from  them; 
and  wherever  a  clearing  has  been  made  by  the  winds,  we  find  young 
seedlings  of  the  same  kinds  as  the  parent  trees  quickly  rising  up  in 
their  places,  all  growing  seemingly  as  healthy  as  the  older  trees  of 
the  crop,  and  likely  to  attain  equal  dimensions  of  timber.  But  in 
every  case  we  find  there,  as  weU  as  in  this  coimtry,  that  each  kind  of 
tree  has  its  own  peculiar  site  and  soil — ^the  pines  occupying  the  dry 
and  gravelly  ridges,  the  hard-wooded  kinds  the  rich,  loamy,  and 
clayey  lands,  while  the  larch  and  arbor  vitse  luxuriate  in  the  cool* 
bottomed  parts. 

552.  It  is  the  neglect  of  applying  to  forestry  this  sort  of  know- 
ledge that  is  the  cause  of  failures  in  planting  generally,  whether  the 
land  may  have  been  formerly  under  a  crop  of  trees  or  not.  Larch 
may  be  planted  after  larch,  pine  after  pine,  and  hardwoods  after  hard- 
woods, in  all  cases  where  the  land  is  naturally  adapted  to  their 
healthy  growth. 

553.  It  is  therefore  to  be  inferred  from  the  foregoing  remarks 
that  no  particular  course  of  preparation  is  necessary  on  land  in  order 
to  insure  the  healthy  growth  of  a  crop  of  young  trees  on  it  after  its 
having  grown  a  crop  of  timber  previously,  provided  always  that  the 
principles  that  nature  has  pointed  out  to  us  are  attended  to  in  deal- 
ing with  it,  as  described  in  the  foregoing  part  of  this  section,  and 
that  the  recommendations  for  its  thorough  drainage  are  put  into  opera- 
tion as  suggested  in  the  immediately  foregoing  section  for  the  prepara- 
tion of  ground  for  the  growing  of  young  trees  in  all  cases. 

554.  The  character  of  land  is  in  all  cases  much  altered,  and  that 
for  the  better,  after  undergoing  thorough  drainage;  and  this  more 
especially  holds  good  in  respect  to  such  land  as  has  borne  a  crop  of 
old  timber,  and  on  which  a  lai^e  quantity  of  decayed  vegetable  mat- 
ter rests.  It  is  well  known  that  the  operation  has  the  efiect  of  cleans- 
ing the  land  of  many  ingredients  hurtful  to  the  growth  of  plants,  and 
of  making  it  wholesome  and  fit  for  species  which  before  the  operation 
it  would  not  support  in  health  at  alL  But,  besides  drainage,  any 
piece  of  woodland  cleared  of  a  crop  of  matured  timber  requires  to  be 
attended  to  in  regard  to  the  following  points  before  planting  it  with 
another  crop :  Ist,  All  the  refuse  of  the  old  crop  should  be  carefully 
cleared  and  burned,  and  no  part  of  it  left  on  the  land ;  2d,  The  bark 
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of  the  old  stumps  left  in  the  ground  should  be  also  cleared  in  a  very 
careful  way,  and  none  of  it  left,  so  as  to  prevent  lodgment  for  beetles 
aud  the  growth  of  young  shoots  from  them ;  3d,  The  land  should  be 
allowed  to  rest  under  the  action  of  the  drainage  for  a  period  of  four 
years  after  these  operations;  and  4th,  The  young  crop  should  be 
adapted  to  the  land,  as  already  explained. 

555.  A  change  of  crop  is  often  absolutely  necessary  on  woodland 
in  order  to  insure  entire  success  in  replanting  it — as  where  a  crop  of 
oak  has  been  grown  on  very  light  and  therefore  unsuitable  land,  a 
crop  of  larch  and  pine  will  succeed  admirably ;  and  where  a  crop  of 
larch  has  been  grown  to  maturity  on  land  of  a  heavy  description, 
hardwoods  will  succeed  welL 


SECTION  III.  —  ALL  LANDS  NOT  OF  A  DBBP,  POROUS,  AND  DBT  CHARAOTBB, 
MUST  BB  MADB  SO  BT  DBBP  DRAINAOB  BEPOBB  THB  PLANTING  OF  TREES 
IS   UNDBBTAKBN   ON  THBM. 

556.  Although  the  draining  of  lands  that  are  absolutely  wet  is  by 
most  people  now  understood  to  be  necessary  before  planting  trees  on 
them,  still  that  all  lands  having  a  retentive  subsoil  should  also  be 
drained  may  to  many  seem  an  extravc^nt  recommendation  in  regard 
to  the  cultivation  of  trees.  It  is,  nevertheless,  a  fact  that  cannot  be 
contradicted,  that  trees  in  all  cases  succeed  very  much  better  on  lands 
that  have  been  improved  by  drainage  than  they  do  on  the  same  de- 
scription of  lands  in  an  undrained  state,  although  apparently  dry  on 
the  surface.  Let  any  one  who  may  doubt  the  correctness  of  this 
examine  for  himself  in  the  case  of  his  own  woods,  or  in  the  case  of 
the  woods  under  lus  charge,  and  he  will  at  once  be  prepared  to  admit 
the  fact  as  we  have  stated  it — that  on  any  district  of  land,  although 
not  absolutely  wet,  the  trees  have  attained  a  more  healthy  develop- 
ment, and  therefore  a  more  valuable  bulk  at  a  given  age,  on  the 
drained  portions  than  on  the  undrained,  all  other  circumstances 
being  equal.  That  it  should  be  so  is  only  in  accordance  with  the 
usual  course  of  nature ;  for  when  an  outlet  is  made  in  the  form  of  a 
drain,  the  escape  of  superfluous  water  from  the  land  along  its  sides 
takes  place  at  once — the  water  percolates  downwards  to  the  level  of 
the  outlet ;  while  at  the  same  time  the  outlet  arrests  the  ascent  of 
water  from  beneath,  and  thus  not  only  preserves  the  surface-soil  from 
undue  moisture,  but  also  opens  up  the  subsoil,  freeing  it  from  the 
presence  of  noxious  substances  lodging  there,  and  which,  in  undrained 
land,  so  very  frequently  lie  in  it  and  impair  the  growth  of  such  deep- 
rooted  plants  as  our  trees  are. 

557.  Let  the  forester  who  thinks  it  unnecessary  to  drain  land 


r^^^ 


NECESSITY   FOR   DRAINAGE.  177 

that  appears  dry  on  the  surface  take  the  trouble  to  examine  it  in  the 
subsoil.  He  probably  finds  the  upper  10  or  12  inches  pretty  open 
and  porous ;  but  under  this  depth  he  finds  the  subsoil  so  retentive 
that  he  has  considerable  difficulty  to  dig  into  it  even  to  the  depth  of 
other  8  or  10  inches  ;  and  farther  down  he  finds  that  he  must  use  a 
pick  in  order  to  make  an  opening  of  little  more  than  2  feet  in  depth 
in  all.  Now  we  would  ask.  How  is  it  possible  that  the  roots  of 
young  trees  could  with  advantage  penetrate  this  poor,  stubborn  sub- 
soil in  search  of  food,  when  it  requires  an  iron  pick  to  penetrate  it  ? 
In  consequence  of  this  condition  of  subsoil,  the  roots  of  the  trees,  if 
there  are  any  growing  on  it,  are  arrested  in  their  descent,  and  are 
spread  out  on  the  surface  only,  struggling  for  an  existence  in  the 
upper  10  or  12  inches  of  the  soil.  But,  on  the  other  hand,  take  a 
drained  part  of  the  same  land,  and  it  will  be  found,  if  it  has  been 
thoroughly  drained  and  lain  a  considerable  time  under  the  action  of 
the  drains,  porous  and  dry  down  to  nearly  the  level  of  the  bottoms 
of  the  drains,  allowing  the  roots  of  the  trees  to  go  down  in  all  direc- 
tions to  that  depth ;  and,  in  consequence,  the  trees  are  found  strong 
and  healthy,  and  making  great  progress  as  compared  with  those  on 
the  undrained  parts. 

558.  One  has  only  to  compare  the  miserable  crop  of  timber  that 
is  generally  taken  irom  land  of  a  retentive  nature  of  subsoil  with 
that  grown  on  land  of  an  opposite  character,  to  be  convinced  of  the 
great  utility  of  drainage  in  opening  up  and  deepening  the  land  for 
the  growth  of  trees.  Take  the  crop  of  matured  pine,  for  example, 
standing  on  land  of  a  retentive  nature  in  the  subsoil,  but  still  appar- 
ently dry  enough  on  the  surface.  Taking  the  crop  on  a  few  acres, 
we  shotdd  say  that  the  trees  will  not  average  more  than  15  cubic 
feet  each ;  while  on  deep,  open-bottomed  land,  the  same  kinds  of 
trees,  of  the  same  age,  will  probably  measure,  on  the  average,  40  feet 
each.  This  at  once  points  out  the  great  difference  there  is  in  the 
value  of  a  crop  of  trees  grown  on  land  of  a  retentive  nature  in  the 
subsoil  compared  with  that  of  a  crop  grown  on  deep  open  land. 
Generally  speaking,  the  crop  of  any  kind  of  tree  grown  on  land  of  a 
deep,  porous,  dry  character,  is  of  three  times  the  value  of  one  grown 
on  land  that  is  retentive  in  the  subsoil,  although  seemingly  dry  on 
the  surface — and  this  points  out  the  extent  of  the  advantages  gained 
by  draining. 

559.  But  great  as  are  the  advantages  obtained  for  the  growth  of 
trees  by  the  deepening  of  the  soil  by  a  well-conducted  system  of 
drainage,  there  is  another  that  invariably  follows,  perhaps  not  less 
important  in  its  results — namely,  that  of  increasing  the  temperature 
of  the  soil ;  and  although  we  have  referred  to  this  point  in  a  former 
section,  we  consider  it  of  such  importance  that  it  should  be  again 
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brought  under  notice  to  illustrate  this  branch  of  the  subject  The 
increasing  of  the  temperature  of  the  soil  is  a  fact  not  generally  re- 
cognised among  those  who  have  to  do  with  the  cultivation  of  trees, 
and  hence  the  great  neglect  there  is  of  drainage  at  the  present  day, 
excepting,  indeed,  where  the  land  is  absolutely  wet  Most  foresters 
seem  content  to  drain  only  those  parts  of  their  woodlands  which  are 
evidently  wet,  as  if  drainage  was  of  no  other  use  than  to  carry  away 
superfluous  water  from  water-logged  spots,  not  keeping  in  view  the 
equally  great  advantages  gained  besides  in  the  capacity  given  to  the 
soil  for  the  absorbing  of  heat.  In  fact,  besides  the  opening  up  of 
the  land  and  rendering  it  a  deep  storehouse  of  food  for  trees,  drainage 
also- increases  the  temperature  by  several  degrees,  thus  making  a 
change  on  the  climate  of  the  land  equal  to  removing  it  from  a  site 
1000  feet  in  elevation  down  to  one  nearly  at  a  level  with  the  sea. 
These  are  immense  advantages  gained  by  drainage — so  much  so,  that 
trees  which  will  usually  succeed  only  on  low-lying  situations  may, 
by  well-directed  drainage,  be  made  to  prosper  equally  well  on  land 
at  an  elevation  of  fully  1000  feet  higher  than  those. 

660.  Indeed  there  can  be  no  doubt  that  many  diseases  and  causes 
of  unhealthiness  in  plantations  proceed  from  deficient  warmth  about 
the  roots  of  the  trees ;  so  that  when  parching  winds  come  upon  them, 
they  are  not  provided  with  the  means  of  resisting  the  cold — their 
vessels  shrink,  their  fluids  become  vitiated,  their  blood,  as  it  were,  is 
corrupted,  and  disease  must  of  course  follow;  therefore  the  penny- 
wise  system  of  dealing  with  the  planting  of  forest-trees,  which  has 
hitherto  been  so  much  an  object,  must  be  abandoned,  and  a  more 
liberal  and  consistent  one  introduced  and  carried  out 

561.  Every  agriculturist  who  is  not  behind  the  times  knows  well 
that  unless  he  judiciously  expend  capital  on  the  preparing  of  his  land 
for  the  growing  of  the  plants  he  cultivates,  he  certainly  will  not 
succeed  in  raising  them  of  first-class  quality,  and  in  abundant  crops ; 
and  the  landed  proprietor  who  wishes  to  secure  first-class  crops  of 
trees  on  his  woodlands  must  go  to  work  on  the  same  principle. 
This  is,  in  respect  to  crops  of  trees,  to  deepen  all  lands  of  a  retentive 
nature  in  the  subsoil,  although  seemingly  dry  on  the  surface,  as  well 
as  those  that  are  evidently  wet,  before  planting  them,  and  that  by  a 
well-conducted  system  of  drainage  suitable  to  the  particular  character 
of  the  land,  whereby  the  roots  of  the  trees  will  easily  get  down,  and 
so  have  a  full  supply  of  healthy  food  within  their  reach,  and  the 
warm  rains  of  summer  trickle  through  every  pore,  carrying  with 
them  heat  and  nourishment  to  every  point  of  every  root ;  and  while 
filtering  through,  not  only  will  they  impart  to  the  soil  those  8ul>- 
stances  which  are  useful  to  the  roots  as  food,  which  it  cdways  con- 
tains in  greater  or  less  abundance,  but  they  will  wash  out  of  the 
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whole  depth  of  soil  operated  on  by  the  drains  such  noxious  sub- 
stances sa  naturally  collect  and  generally  prove  hurtful  to  the  roots 
of  trees  in  an  uncleansed  subsoil.  The  latter  ia  one  of  those  benefits 
which  gradually  follow  the  drainage  of  land,  and  one  which,  when 
once  thoroughly  efiTected,  constitutes  a  most  important  permanent 
improvement  in  all  lands  so  long  as  the  drains  are  kept  in  a  perfectly 
operative  condition. 

562.  It  is  evident  to  every  intelligent  man  who  is  suflBciently  ac- 
quainted with  the  great  benefits  of  drainage  to  crops  on  land,  that 
the  cause  of  a  very  large  proportion  of  our  existing  plantations  being 
so  inferior  as  we  find  them  is  attributable  to  neglect  of  thorough 
drainage  in  the  land  they  occupy.  No  doubt  a  large  extent  of  drains 
has  been  opened  on  the  wetter  parts  of  the  land  under  woods  within 
the  last  thirty  years,  but  these  have,  for  the  most  part,  been  too 
shallow  to  be  thoroughly  operative  on  the  land — hence  they  have 
been  only  of  a  partial  benefit  to  the  crops.  We  therefore  repeat 
what  has  already  been  stated  on  the  point,  that  to  make  our  tree 
crops  more  remunerative  than  they  have  hitherto  been  found,  we 
must  thoroughly  drain  "  all  lands  not  of  a  deep,  porous,  and  dry  char- 
flkrfer  "— or,  in  other  words,  every  description  of  lands  having  a  retentive 
subsoil — before  we  go  to  the  expense  of  planting  them,  whether  they 
may  seem  wet  or  dry  on  the  surface ;  as  it  is  not  only  the  surface- 
soil  that  must  be  made  open  and  wholesome  for  the  roots  of  the  trees, 
but  the  subsoil  as  well,  and  that  to  as  great  a  depth  as  can  be 
managed,  seeing  that  the  deeper  the  soil  is  made  the  more  rapid  will 
be  the  growth  of  the  trees,  and  therefore  the  greater  will  be  the  bulk 
and  value  of  the  crop  ultimately. 
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SECTION    I. — ^DRAINING  AS   APPLICABLE   TO  ARBORICULTURE. 

563.  Although  the  application  of  drainage  as  a  means  of  improv- 
ing and  renovating  the  soil  for  agricultural  purposes  is  now  pretty 
well  understood  and  appreciated  in  this  country,  still  this  cannot  be 
said  with  equal  truthfulness  in  regard  to  its  application  for  arboiicul- 
tural  purposes,  as  a  comparison  of  the  state  of  the  land  under  farming 
with  that  under  plantations  affords  evident  proof.  Notwithstanding 
this,  the  benefits  resulting  from  thorough  drainage  are  as  certain  in 
the  one  case  as  in  the  other,  although  a  greater  length  of  time  is 
necessary  to  prove  its  beneficial  effects  on  a  crop  of  trees  than  on 
one  of  corn ;  and  from  this  proprietors  of  woodlands  have  been  slow 
to  expend  much  money  upon  their  drainage.  In  respect  to  drainage, 
it  may  be  generally  stated  that  the  woodlands  of  this  country  are  at 
the  present  day  very  much  in  the  conditi9n  that  agricultural  lands 
were  some  forty  years  ago. 

564.  Drainage,  as  applicable  to  arboriculture,  is  necessarily  a  very 
different  operation  from  that  usually  practised  for  farming  purposes, 
inasmuch  as  the  plants  grown  in  the  former  case  are  of  a  strong  and 
permanent  character,  and  send  their  roots  down  into  the  earth  deeper 
and  deeper  every  year  successively,  till  their  maturity  is  attained ; 
while  the  plants  raised  in  the  latter  case  are  mere  annuals,  with  soft 
and  perishing  roots,  generally  dying — with  the  exception  of  the 
grasses — within  a  few  months  after  they  are  sown. 

565.  For  the  reasons  just  stated,  drains  made  on  agricultural  fields 
are  properly  covered  up  and  hidden,  both  in  order  to  keep  the  mate- 
rial of  which  they  are  made  from  accident,  and  to  secure  all  the 
breadth  of  land  possible  for  farm  cropping;  while  those  made  on 
woodlands  are  with  equal  propriety  left  open,  as  they  would,  gener- 
ally speaking,  be  gradually  rendered  inoperative  by  the  descent  of 
the  roots  of  the  trees  into  them  in  search  of  moisture. 

566.  Drainage,  where  it  has  been  properly  applied  to  agricultural 
land,  has  been  the  means  of  improving  the  produce  to  an  extent 
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which  formerly  could  not  be  credited ;  and  if  it  has  thus  increased 
the  revenue  of  both  the  proprietor  and  the  farmer,  it  is  only  reason- 
able to  suppose  that  if  it  were  comparatively  as  extensively  and  as 
judiciously  applied  to  arboricxdture,  it  could  not  fail  to  be  the  means 
of  increasing  the  value  of  its  produce  in  an  equal  degree.  In  proof 
of  this  we  could  point  out  large  districts  of  wet  land  which  had  been 
planted  with  trees  seventy  years — before  the  advantages  of  drainage 
were  understood — but  which  failed  to  succeed,  now  under  a  new 
crop  of  trees,  in  a  fair  and  promising  condition,  simply  from  having 
been  drained. 

567.  Drainage,  then,  where  properly  applied  to  the  rearing  of 
trees,  is  as  advantageous  to  the  increase  of  their  produce  as  it  is  to 
that  of  farm  cropping.  Therefore,  as  it  is  the  very  first  step  in  agri- 
cultural improvement,  it  is  equally  so  in  arboricultural,  and  indeed,  in 
ail  the  departments  of  rural  economy. 

568.  In  agricultural  improvements  drainage  is  being  put  into 
operation  on  nearly  all  descriptions  of  lands,  as  experience  has  taught 
farmers  that  they  can  rear  much  more  valuable  crops  from  land  which 
has  had  its  subsoil  opened  up  and  cleansed  by  thorough  drainage  than 
they  could  ever  do  from  the  same  land  while  it  lay  in  an  undrained 
state ;  and  the  same  result  follows  in  respect  to  crops  of  trees  on 
drained  land  as  compared  with  those  on  undrained,  whether  it  may 
have  been  wet  or  seemingly  dry  before  the  operation. 

569.  The  general  specifications  for  drainage  suitable  to  arboricul- 
ture may  be  set  down  as  under — ^viz. : 

On  light,  open-bottomed  lands,  the  drains  should  be  made  in  the 
form  of  open  cuts — to  be  particularly  described  in  next  section — 3 
feet  deep,  and  from  55  to  60  feet  apart; 

On  lands  of  a  medium  character  in  respect  to  their  openness  or 
retentiveness  in  the  subsoil,  the  drains  should  be  made  3  feet  6 
inches  deep,  and  from  40  to  45  feet  apart ;  while 

On  lands  of  a  stiff  and  retentive  character,  the  drains  should  be 
made  4  feet  deep,  and  about  35  feet  apart. 


SECTION   II. — DRAINING   OF  LAND  FOB  THE  GROWTH   OF   TREES 

PRACTIOALLT   DESCRIBED. 

570.  The  land  intended  for  a  new  plantation  being  all  well  fenced, 
the  next  important  step  to  be  taken,  in  order  to  fit  it  for  the  recep- 
tion of  young  trees,  is  draining  it,  which  draining  must  be  executed 
over  all  the  wet  and  retentive  portions  of  the  land  embraced,  whether 
the  retentive  parts  may  look  wet  or  dry  on  the  surface,  and  that  in 
such  a  manner  as  to  free  the  whole  of  it  from  all  superfluous  mois- 
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tore,  and  to  keep  it  in  a  clean,  open,  healthy  state,  to  a  depth  of  from 
3  to  4  feet.  We  may  here  remark,  that  aU  drains  made  in  planta- 
tions among  trees,  whether  these  may  be  old  or  yonng,  ought  to  be 
left  open.  To  cover  drains  where  the  roots  of  trees  have  access  to 
them  is  the  most  e£Eectual  way  of  ultimately  rendering  them  useless. 
They  might,  indeed,  answer  the  purpose  for  a  few  years ;  but  as  soon 
as  the  roots  of  the  trees  began  to  spread  themselves  firmly  into  the 
soil,  they  would  collect  about  the  drains  more  than  any  other  part, 
and  the  consequence  would  be,  that  in  a  very  short  time  covered 
drains  would  be  entirely  choked  up  with  the  roots,  and  rendered 
useless. 

571.  The  distance  apart  at  which  drains  should  be  put  on  the 
ground  depends  entirely  upon  the  nature  of  the  soil  to  be  operated  on 
— ^that  is,  if  the  soil  be  a  stiff  clay,  or  any  other  of  a  very  retentive 
character,  the  drains  may  require  to  be  laid  on  as  close  as  35  feet 
one  from  another ;  and  if,  on  the  contrary,  the  soil  be  of  an  open  sand 
or  gravel,  through  which  the  water  C€m  pass  freely,  60  feet  distant 
may  not  be  too  far  separate.  In  all  cases  where  we  drain  for  the 
planting  of  forest-trees,  of  whatever  nature  the  soil  may  be,  we  never 
now  put  on  drains  closer  than  35  feet,  nor  wider  than  60  ;  for  be- 
yond that  distance  between  drains  land  cannot  be  said  to  be  drained 
eflSciently. 

572.  The  depth  and  general  size  of  the  drains  must  in  a  great 
measure  be  regulated  by  the  nature  of  the  soiL  In  a  heavy  clay  soil 
we  now  find  that  open  drains,  such  as  are  generally  used  on  wood- 
lands, should  be  at  least  48  inches  deep — upon  a  light  friable  soil,  36 
inches  may  be  quite  deep  enough ;  and  according  as  the  soil  may  be 
inclined  to  be  light  or  heavy,  any  intermediate  depth  between  the  two 
extremes  above  specified  may  be  fixed  upon,  always  observing  that 
the  more  the  soil  is  inclined  to  clay  or  moss,  the  deeper  the  dwdns 
should  be  made.  Within  the  last  twenty  years  we  have  had  a  very 
extensive  experience  in  the  drainage  of  land  for  trees  in  all  parts  of 
the  country,  and  from  this  we  have  found  it  absolutdy  necessary  to 
depart  from  the  depths  of  drains  formerly  considered  sufficient  to  dry 
ground,  as  we  found  that  drains  made  from  24  to  36  inches,  as  at  one 
time  recommended,  were  not  deep  enough  to  dry  and  open  up  the  sub- 
soil of  land  sufficiently  for  the  healthy  growth  of  trees.  We  now,  there- 
fore, lay  down  36  inches  as  the  least  depth  we  would  recommend  for 
draining  under  any  circumstances,  and  48  inches  as  the  greatest  In 
all  cases  of  draining  on  moss  land,  a  sufficient  allowance  should  be 
made  for  subsidence,  as  such  soils  generally  shrink  from  a  fourth  to 
a  third  of  their  bulk  after  drainage,  according  to  the  quantity  of 
organic  matter  in  them. 

573.  The  breadth  of  all  such  drains  at  the  surface  of  the  ground 
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must  of  coarse  vary  according  to  the  depth  required,  and  the  natural 
texture  of  the  land  itself.  The  rule  which  we  have  now  laid  down 
for  our  own  practice  as  regards  this  is,  to  make  all  open  forest- 
drains,  on  land  of  a  light  texture,  one-third  wider  at  top  than  the 
depth  intended — ^that  is,  if  the  depth  of  a  drain  be  fixed  upon  as  3 
feet,  the  breadth  of  the  opening  at  top  will  require  to  be  4  feet,  this 
breadth  at  the  top  being  necessary  to  admit  of  the  sides  of  the  drains 
on  light  land  having  sufficient  slope  to  support  themselves  without 
crumbling  down.  On  the  other  hand,  in  making  open  forest-drains 
on  land  of  a  stiff  and  retentive  nature,  whose  sides,  are  not  apt  to 
crumble  down,  and  therefore  do  not  require  so  much  slope  as  drains 
on  light  land,  our  rule  is  to  make  the  surface-opening  only  three- 
fourths  of  the  depth — that  is,  if  the  depth  of  a  drain  be  fixed  at  4 
feet,  the  breadth  of  the  opening  at  top  will  require  to  be  3  feet  only ; 
and  these  proportions  we  have  found  to  answer  very  well.  But  in 
applying  them,  considerable  judgment  is  necessary  to  distinguish  as 
to  the  retentive  or  non-retentive  nature  of  the  Itmd ;  for  if  it  be  of 
an  open  and  somewhat  free  character,  and  the  sides  of  the  drains  are 
made  with  too  little  slope,  much  mischief  may  follow  by  their  crumb- 
ling down  and  partly  obstructing  the  action  of  the  drains.  Therefore 
the  nature  of  the  land  requires  to  be  carefully  considered  in  respect 
to  dealing  with  this  matter.  The  breadth  of  all  forest-drains  at  bottom 
ought  to  be  about  8  inches,  or  sufficient  to  allow  a  spade  of  this  breadth 
to  pass  along  for  the  purpose  of  cleaning. 

574.  A  particular  point  to  attend  to  in  the  draining  of  moor  or 
waste  land,  for  the  planting  of  young  forest-trees,  is  the  manner  of 
laying  on  the  drains  upon  the  ground :  they  must  be  laid  on  in  that 
position  which  is  found  to  be  the  best  adapted  for  drawing  off  and 
intercepting  the  superfluous  water  in  its  natural  descent.  We  have 
seen  many  plantations  of  considerable  extent  drained  in  a  very  in- 
efficient manner,  the  drains  not  having  been  properly  laid  down  upon 
the  ground.  To  those  who  may  be  unacquainted  with  the  art  of 
making  open  drains  upon  moor  or  waste  land,  the  following  hints 
may  be  useful :  It  is  a  very  simple  process  to  drain  any  piece  of  land 
having  a  moderate  natural  descent  to  one  side.  In  such  a  case  noth- 
ing is  necessary  but  to  make  the  drains  in  that  direction  which  is 
indicated  by  the  fall  of  the  ground ;  but  where  the  ground  may  be 
what  is  termed  a  dead  level — that  is,  having  no  perceptible  fall  to 
either  side — the  case  is  altogether  different,  and  it  requires  both  ex- 
perience and  consideration  to  drain  such  a  piece  of  ground  properly. 
Again,  where  the  surface  to  be  drained  is  a  steep  slope  with  many 
inequalities,  much  caution  and  consideration  are  necessary  in  order  to 
lay  on  the  drains  upon  the  ground  in  that  position  which  is  most 
likely  to  be  effective  in  intercepting  the  water  as  it  falls  from  the 
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Fig.  59. 


Fig.  60. 


various  high  parts  into  the  hollows ;  and  in  order  to  make  all  this  as 
plain  as  possible,  we  shall  illustrate  the  manner  of  going  to  work  by 
reference  to  a  few  figures. 

575.  The  operator,  in  making  open  drains  upon  moorland,  must  be 

provided  with  common  tools  as  generally 
used  for  that  purpose — namely,  the  line 
upon  a  reel,  with  iron  pin  attached  to  the 
other  end,  for  marking  off  the  drains ;  a 
turf-spade  (see  fig.  16),  for  the  purpose 
of  cutting  up  the  surface  or  turf;  a  com- 
mon pick  (see  fig.  59),  for  loosening  the 
subsoil  and  taking  out  stones  where  they 
occur ;  and  the  common  spade,  for  throw- 
ing out  the  earth  and  clearing  up  the 
bottom  of  the  drains.  In  operating  among 
the  roots  of  old  trees  it  is  also  found  ne- 
cessary to  have  in  use  the  implement 
called  the  mattock,  or 
pick-axe,  which  is  merely  a  sort  of  pick  having  its 
two  ends  made  in  the  shape  of  an  axe — the  one 
end  with  its  axe  made  at  right  angles  with  the 
handle,  and  the  other  on  a  line  with  it  (see  fig.  60). 

With  this  implement,  with  its 
axes  made  to  cut  different 
ways,  the  operator  can  with 
great  convenience  cut  roots 
lying  in  any  position  in  the 
ground.  The  most  necessary  implement  for  the 
superintendent  of  draining  operations  is  the 
spirit-level  (see  fig.  61),  which  no  drainer  ought 
to  be  without.  There  are  various  descriptions 
of  levelling  instruments  sold  for  the  purpose, 
at  prices  varying  from  15  s.  to  45s.;  but  the 
one  we  use  ourselves,  in  the  case  of  taking 
levels  for  drains,  is  shown  in  the  figure,  and 
costs  15s.,  being  of  a  simple  construction,  and 
easy  to  carry  about  in  the  pocket  In  using  it 
we  put  the  instrument,  with  appendages,  into  a 
hole  bored  by  a  gimlet  in  the  top  of  our  walking- 
staff,  as  shown  in  the  figure.  When  in  use, 
the  spirit-level  is  placed  in  a  frame  of  brass,  a 
part  of  which  operates  by  pressure  against  the 
bottom  of  the  instrument  as  a  spring  to  adjiist 
it  to  the  level  position  d,  by  turning  the  large-headed  brass  screw  c 
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A  perpendicular  stud  is  fixed  to  the  under  part  of  the  framing,  and 
placed  firmly  into  the  gimlet-hole  in  the  top  of  Jbhe  staff  e,  whicli  is 
pushed  into  the  ground  at  the  spot  from  whence  the  level  is  desired 
to  be  taken.  There  are  two  eyesights,  a  and  b — a  being  merely  a 
small  hole  for  the  eye  to  be  placed  against,  and  h  a  square  opening, 
with  a  hair- wire  crossing  it  in  the  middle. 

576.  Being  furnished  with  the  implements  above  mentioned,  and 
having  a  spirit  level  of  the  description  referred  to,  if  it  is  required  to 
drain  a  flat  bog  for  the  purpose  of  planting  trees  in  it,  the  drainer 
will  proceed  as  follows :  Look  for  the  lowest  part  of  the  ground  to  be 
drained,  and  if  this  cannot  be  decidedly  ascertained  by  the  eye,  set 
up  the  spirit  level  about  the  centre  of  the  flat  ground,  and  take  sights 
from  it  all  round  in  order  to  find  out  this  point.  In  using  the  instru- 
ment, it  may  be  unnecessary  for  us  to  notice  that  the  height  of  the 
eyesight  a  from  the  ground  must  be  deducted  from  the  point  observed 
— ^that  is,  if  the  object-pole  used  be  marked  in  feet  and  inches,  and 
the  hair- wire,  in  taking  a  sight,  hit  the  same  at  6^  feet,  then,  if  your 
eyesight  be  3  feet  from  the  ground,  the  difference  of  level  between 
the  two  stations  will  be  exactly  3 J  feet;  that  is  to  say,  there  would 
be  3^  feet  of  descent  from  the  spirit-level  station  to  that  of  the 
station  where  the  object  was  placed.  On  the  other  hand,  if  in  look- 
ing through  the  eyesight  the  hair- wire  hit  the  object-pole  at  12  inches 
from  the  ground,  this  12  inches  must  be  deducted  from  the  height 
of  the  eyesight :  and  supposing  that  to  be  3  feet,  then  the  ground  at 
the  station-pole  must  be  2  feet  higher  than  that  at  the  spirit-level. 
Having  ascertained,  by  the  use  of  the  spirit-level,  the  lowest  part  of 
the  ground  to  be  drained,  and  being  aware  how  deep  a  main  drain 
can  be  got  made  there  in  order  to  carry  off  the  water  from  it,  cut  a 
main  drain  along  the  lowest  part  of  the  ground  all  through,  and  make 
it  empty  itself  at  the  lowest  point  possible.  This  main  drain  must 
be  made  of  a  size  correspondent  to  the  quantity  of  water  it  is  likely 
to  be  required  to  contain,  which  will  depend  upon  the  extent  of  ground 
to  be  drained :  in  the  present  case  the  main  drain  must  be  deeper 
than  ordinary,  in  order  to  give  fall  to  the  smaller  ones  into  it ;  but 
in  a  moderate  case  we  may  say  5  feet  6  inches  deep  and  6  feet  wide 
at  top.  Now  let  fig.  62  represent  this  main  drain  upon  a  flat  piece 
of  ground :  from  a  little  explanation  on  it  we  will  be  able  to  make 
ourselves  properly  understood  in  reference  to  the  smaller  drains  which 
are  to  be  led  into  it. 

577.  Having  made  the  main  drain  of  the  form  shown  in  the  figure, 
lay  off  your  smaller  or  common  drains  at  proper  distances — say  40 
feet  from  each  other — and  at  nearly  right  angles  to  the  main  drain ; 
and  in  making  these,  say  that  you  wish  to  have  them  42  inches  deep, 
make  them  that  depth  at  the  top,  or  the  end  furthest  from  the  main 
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drain,  as  a.t  e  c,  and  proportionally  deeper  as  you  approach  it ;  and 
vben  you  finish  the  small  drains  into  the  main  one,  you  can  have — 


we  are  supposing  the  land  to  be  a  dead  flat — 1 J  foot  of  descent  be- 
tween the  two  ends  of  your  drains,  which  is  quite  enough  for  a  drain  of 
any  ordinary  length  in  a  plantation,  where  they  are  left  open,  and  of 
course  can  he  scoured  in  order  to  keep  a  clear  run.  The  run  of  these 
small  drains  is  represented  by  the  two  lines  c  d  on  each  side  of  the 
main  drain  b  in  the  ^ure.  From  the  surface  at  a  to  the  bottom  of 
the  upper  end  of  the  drains  at  c,  is  42  inches ;  and  from  the  surface 
upon  the  side  of  the  main  drain  at  ^,  to  the  bottom  of  the  lower  end 
of  the  small  drains  at  d,  is  69  inches,  giving  18  inches  of  a  fall  upon 
the  small  drains  from  c  to  i  It  will  be  observed  that  the  lower  ends 
of  the  small  drains  at  c2  are  kept  a  few  inches  above  the  bottom  of 
the  main  drain  at  e :  this  precaution  should  in  all  cases  he  used  where 
there  is  not  much  descent  for  the  water.  Were  the  smaller  drains 
made  to  terminate  iu  the  very  bottom  of  the  main  one,  the  accumu- 
lation of  mud  from  the  different  small  ones  would  soon  be  so  great 
as  to  check  the  progress  of  water  at  the  ends,  and  cause  the  drain  to 
become  stagnated ;  but  by  keeping  the  bottom-level  of  the  main  drain 
a  few  inches  under  the  bottoms  of  the  small  ones,  although  mud 
should  accumulate  in  the  former  to  a  considerable  extent,  the  others 
are  not  affected  by  it ;  and  if  the  main  one  be  cleaned  once  a-year, 
all  is  kept  right  in  regard  to  the  small  ones. 

578.  It  is  a  point  of  practical  wisdom  in  draining  not  to  have  too 
many  small  drains  running  into  a  main  one,  unless,  indeed,  it  be  of 
very  great  dimensions ;  but  if  it  should  be  found  necessary  to  con- 
tinue all  small  drains  into  one  main  for  a  great  length — which  will 
depend  upon  the  nature  of  the  ground — the  latter  should  be  made 
lai^er  as  it  increases  in  length,  with  the  view  of  containing  the  in- 
crease of  water  from  the  small  drains  upon  its  sides.  When  water 
increases  to  a  great  quantity  in  a  main  drain  made  upon  soft  soil,  it 
ia  very  apt  to  be  injured,  and  to  have  its  sides  broken  down  or 
wrought  in  upon :  in  order  to  avoid  this,  it  is  a  better  plan  not  to 
allow  the  small  di-ains  to  run  above  150  yards  without  falling  into  a 
large  one,  which,  if  possible,  should  be  made  to  have  an  outlet  for 
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itself,  without  the  bounds  of  the  plantation,  or  into  a  stream,  if  the 
ground  contain  one — for  a  natural  stream  or  bum  makes  at  all  times 
the  best  outlet  for  water  from  main  drains;  and,  if  possible,  this 
should  always  be  done. 

579.  In  putting  open  drains  upon  land  having  a  steep  declivity, 
they  should  be  run  nearly  at  right  angles  with  the  descent  of  the 
ground ;  but,  at  the  same  time,  care  must  be  taken  to  make  every 
drain  with  a  slight  fall  downwards — for  if  they  have  not  at  least  one 
foot  in  a  hundred  of  descent,  they  will  be  apt  to  become  choked  up 
with  mud  and  vegetable  matter,  which  is  sure  to  accumulate  if  not 
carried  away  by  a  brisk  run  of  the  water  in  the  drains.  We  have 
already  said  that  where  the  ground  has  a  slight  natural  fall — say  of 
about  two  or  three  in  the  hundred — the  drains  may  very  properly  be 
made  to  run  in  the  direction  of  the  same ;  but  beyond  this  the  fall 
would  be  too  much,  and  would  certainly  prove  injurious  to  drains. 
Caution^  therefore,  is  necessary  upon  this  point,  in  case  of  overdoing 
the  thing ;  for  if  the  drains  were  to  be  made  with  the  natural  fall  of 
the  ground — ^that  being,  say,  four  to  six  in  the  hundred — the  effect 
of  such  a  rapid  descent  of  the  water  during  a  flood  would  ruin  the 
drains ;  and  if  the  soil  were  of  a  sandy  or  gravelly  nature,  the  under- 
mining of  their  sides  could  not  but  take  place,  and  the  whole  work 
would  prove  comparatively  a  ruin.  It  should  in  all  cases  be  observed, 
where  the  soil  is  of  a  light,  sandy,  or  gravelly  nature,  to  give  no  more 
descent  to  the  drains  than  will  carry  the  water  briskly  along  and  pre- 
vent stagnation ;  and  where  the  soil  is  stiff,  a  quicker  descent  may  be 
given  without  doing  damage  so  speedily  as  in  light  soil.  In  order  to 
make  the  method  of  draining  upon  steep  slopes  as  easily  understood 
as  possible,  we  shall  illustrate  the  same  by  reference  to  fig.  63,  which 


is  a  representation  of  our  method  of  draining  a  hill-side  with  open 
drains  for  a  young  plantation,  and  which  we  consider  the  best  method 
possible  for  intercepting  water  in  such  situations ;  and  as  we  find  that 
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Mr  Stephens,  in  his  '  Manual  of  Practical  Draining/  has  a  similar 
illustration,  we  shall  here  give  the  same,  with  his  explanation.  In 
speaking  of  making  open  sheep>drains  upon  hill-pasture  land — ^which 
is  equally  applicable  to  plantation-ground  in  like  circumstances — ^Mr 
Stephens  says :  "  Open  surface-drains  in  permanent  pasture  (or  plan- 
tation-ground) exhibit  the  form  represented  in  fig.  63,  where  the 
leaders  (or  sub-main  drains)  e  /  and  g  k  are  cut  with  the  greater  slope 
down  the  hill  the  steeper  the  face  of  the  acclivity  is,  and  the  feeders 
(or  small  drains)  are  cut  across  the  face,  nearly  in  parallel  lines,  into 
their  respective  leaders.  In  this  way  the  water  is  entirely  intercepted 
in  its  passage  down  the  hilL  Where  one  drain  enters  another,  the 
line  of  junction  should  never  be  at  right  angles,  but  always  at  an 
acute  angle  with  the  line  of  the  flow  of  water,  as  at  h.  And  where 
small  drains  enter  a  large,  they  should  not  only  enter  with  such  an 
inclination,  but  where  they  come  from  opposite  sides,  as  in  the  case 
above,  they  should  enter  at  alternate  points,  as  shown  by  the  three 
drains  above  /,  and  not  as  represented  by  the  three  pairs  of  drains 
above  these  towards  €."  The  large  drain  c  h  d  may  either  form  a 
part  of  the  lower  fence  of  the  plantation,  or  run  along  the  bottom  of 
the  hill-ground ;  and  the  main  drain,  from  6  to  a,  be  made  to  run  out 
in  the  direction  of  the  outlet ;  and  other  small  drains,  as  at  a  i,  be 
made  into  it  upon  the  level  ground,  if  required, 

580.  All  the  drains  should  be  made  with  a  regular  and  equal 
slope  from  top  to  bottom  on  both  sides,  and  the  bottom  of  each  left 
with  a  smooth  and  regular  run  from  the  higher  end  to  the  lower, 
where  it  enters  the  main  drain,  into  which  it  should  be  turned  so  as 
to  throw  its  water  on  the  line  with  that  running  in  the  main. 

581.  As  each  drain  is  opened  and  completed,  the  earth  and  turf 
taken  out  of  it  should  be  broken  and  spread  in  a  regular  way  over 
the  ground  between  it  and  the  next  drain,  in  order  to  improve  and 
deepen  the  land  all  over ;  and  on  no  account  should  the  stuff  be  left 
in  ridges  along  the  margins  of  the  drains,  as  is  too  frequently  done, 
causing  it  ere  long  to  tumble  down  into  the  cuts,  where  it  obstructs 
the  free  passage  of  the  water  in  them,  and  so  injures  their  desired 
efficiency. 

582.  All  sub-main  drains  should  be  made  in  a  position  between 
the  main  drains  and  the  smaller  ones ;  and  as  they  are  intended  to 
collect  the  water  from  the  smaller  drains  and  convey  it  to  the  main 
ones,  they  should  be  of  a  convenient  size  between  the  two.  All  open 
drains  in  a  wood  ought  to  be  examined  and  cleared  out  once  in  two 
years ;  for  if  they  are  not  attended  to  in  this  respect,  they  are  apt  to 
choke  by  vegetable  matter  lodging  in  them  if  the  ground  be  level,  or 
by  gravel  if  it  be  steep  and  the  land  of  a  light  character. 


UTILITY    OF   ROADS   IN   FORESTS   AND   PLANTATIONS.        189 


8SCTI0N   IlL — UTILITY   OF   BOADS  IN   FORESTS  AI?D   PLANTATIOKa 

583.  There  is  nothing  that  facilitates  forest  operations  so  much  as 
jadicioosly  laid  out  roads ;  they  not  only  promote  a  superior  mode  of 
all  the  usual  works  that  are  necessary  in  tree-culture,  but  they  invari- 
ably add  a  large  percentage  to  the  value  of  the  produce  as  compared 
with  that  from  plantations  in  which  no  well-arranged  system  of  roads 
exists. 

584.  We  think  that  we  speak  within  bounds  when  we  assert  that 
the  produce  of  any  plantation — say  of  some  hundreds  of  acres  in  ex- 
tent, and  in  which  there  are  no  roads  well  laid  out  for  the  convenient 
removal  of  wood — is  at  least  20  per  cent  less  in  value  than  that  of  a 
plantation  of  the  same  extent,  and  under  equally  advantageous  cir- 
cumstances otherwise,  but  in  which  there  are  roads  well  and  conveni- 
ently laid  oi£  This  is  a  fact  which  must  appear  evident  even  to  the 
inexperienced  in  such  matters,  as  the  removal  of  produce  from  a  large 
plantation  in  which  there  are  no  proper  and  convenient  roads  is  such 
a  drawback  upon  its  value  as  to  prevent  many  from  engaging  in  it  at 
all,  and  oonsequently  compelling  the  proprietor  to  take  for  wood  lying 
in  such  a  plantation  whatever  price  may  be  offered  for  it,  and  such 
price  as  he  would  not  accept  under  other  circumstances. 

585.  We  have  so  frequently  seen  the  very  great  loss  sustained  by 
proprietors  from  the  want  of  roads  in  their  plantations,  that  we  have 
to  condemn  in  the  strongest  terms  the  extremely  narrow  policy  of 
planting  any  enclosure  of  considerable  extent  without  laying  out,  and 
that  in  a  proper  and  judicious  way,  roads  in  it  The  necessity  of 
roads  in  a  plantation  is  not,  of  course,  felt  at  first  when  it  is  planted, 
and  from  this  the  making  of  them  at  such  a  stage  is  often  put  off  and 
altogether  neglected  on  the  score  of  expense ;  but  this  is  a  great  mis* 
take  in  forest  management,  and  invariably  proves  a  source  of  unsatis- 
fiactoriness  in  the  long-run. 

586.  When  we  took  the  management  of  Lord  Seafield's  woodlands, 
we  found  few  or  no  roads  in  any  of  his  extensive  forests,  and  in  con- 
sequence of  this  no  timber  merchant  of  any  standing  would  come 
into  the  country  to  make  a  purchase.  Our  very  first  work,  therefore, 
was  to  have  roads  made  so  as  to  completely  open  up  the  forests  from 
all  points;  and  since  this  important  work  has  been  accomplished, 
there  has  been  no  difficulty  in  getting  purchasers  of  the  most  respect- 
able class  to  come  into  the  country  and  settle  in  it,  so  as  to  do  a 
large  business. 

587.  The  utility  and  advantages,  therefore,  of  roads  in  forests  and 
plantations  are  immense,  and  should  on  no  account  be  lost  sight  of 
by  any  proprietor  who  wishes  to  make  the  most  of  the  resources  of 
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his  estate ;  as,  where  this  is  neglected — and  we  know  it  often  is  so 
— ^at  least  25  per  cent  of  the  value  of  the  produce  is  lost 


SECTION  IV. — LATINO  OFF  AND  UAEIN6  09  BOADS  IN   NEW  PLANTATIONS. 

588.  We  have  already  hinted  that,  in  all  plantations  of  any  con- 
siderable extent,  it  is  absolutely  necessary  to  have  vacant  tracts  left 
through  them  unplanted,  in  the  form  of  roads.  In  laying  these  off 
in  a  new  plantation,  care  should  be  taken  to  see  that  no  part  of  the 
wood  is  above  150,  or  at  most  200,  yards  distant  from  some  one  of 
such  roads.  The  necessity  of  this  precaution  will  appear  evident 
when  it  is  taken  into  consideration  that  the  trees,  when  grown  to  any 
considerable  size,  will  have  all  to  be  carried  from  the  interior  to  such 
roads,  in  order  to  have  them  taken  away  in  carts ;  and  when  the  trees 
become  large,  and  require  to  be  carried  a  considerable  distance,  much 
valuable  labour  must  be  wasted  before  they  can  be  laid  down  cart- 
free  by  the  men. 

589.  The  roads  in  a  plantation  need  not  be  made  more  than  18 
feet  wide.  In  all  cases,  however,  they  ought  to  be  so  broad  as  to 
allow  two  carts  to  pass  one  another  with  freedom  when  laden  with 
wood. 

When  the  roads  are  marked  off,  which  of  course  should  be  done 
previous  to  the  ground  being  planted,  they  ought  to  be  divided  from 
the  rest  of  the  ground  by  a  drain  24  inches  deep,  running  along  each 
side  of  them  throughout  their  whole  extent.  We  recommend  drains 
of  this  depth  for  the  sides  of  roads,  because  when  deeper  they  are 
often  found  dangerous  to  horses  when  getting  into  them  with  laden 
carts ;  and  in  order  to  prevent  any  risk  of  this  kind,  the  sides  next 
the  roads  should  be  formed  with  a  very  easy  slope — say  of  about  35 
degrees,  thus  making  the  inner  sides  of  the  drains  form,  as  it  were, 
the  outsides  of  the  roads.  These  are  meant  not  only  to  keep  the 
roads  in  a  dry,  firm  state,  but  to  give  them  an  appearance  distinct 
from  the  rest  of  the  plantation ;  and  being  thus  sloped  into  the  drain 
on  each  side,  they  are  not  apt  to  be  damaged  by  a  cart  or  any  other 
wheeled  carriage  passing  along  them  ;  and  they  therefore  form  a  fine 
ornamental  green  ride  for  the  proprietor  and  his  friends  at  all  times, 
as  well  as  answer  the  purposes  of  accommodation  in  wood  operations. 
But  in  order  that  they  may  the  better  answer  the  ends  in  view,  all 
sudden  heights  and  hollows  should  be  made  easy  by  taking  firom  the 
one  and  adding  to  the  other ;  and  where  any  very  soft  parts  may 
come  into  the  line,  these  should  be  made  dry  by  a  stone-built  con- 
duit passing  across  and  under  the  road,  so  as  to  connect  the  drains 
on  each  side  of  it.     Where  they  pass  along  the  sides  of  a  sloping 
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hill,  they  should  be  levelled  by  cutting  into  the  slope  on  the  upper 
half,  and  by  adding  the  material  so  removed  to  the  lower.  And  of 
coarse  all  large  stones  should  be  removed  from  them,  and  the  line 
made  smooth. 

590.  If  there  be  any  particularly  romantic-looking  spot  within  the 
bounds  of  the  plantation,  the  road  should  be  made  to  take  a  turn  in 
that  direction ;  or  if  there  be  any  particular  height  from  which  a 
distinct  view  of  the  surrounding  country  may  be  had,  make  a  road 
to  pass  by  it,  with  a  narrow  footpath  leading  up  to  it.  In  short,  in 
making  roads  through  a  plantation,  as  well  as  in  making  walks 
through  pleasure-grounds,  good  taste  and  ornament  should  be  kept  in 
view ;  and  it  is  as  easy  to  do  any  piece  of  work  well  as  otherwise. 

591.  In  plantations  where  good  taste  is  kept  particularly  in  view, 
it  is  very  requisite  to  have  holly-trees  planted  along  the  sides  of  the 
roads,  as  also  privets,  rhododendrons,  Portugal  laurels,  laburnums,  and 
bays,  all  of  which  thrive  well  although  a  little  shaded  by  trees ;  and, 
in  the  winter  season  particularly,  the  evergreens  give  a  fine  effect 
when  contrasted  with  the  leafless  hardwood  trees.  Indeed  those 
ornamental  points  in  forest  scenery  are  by  far  too  little  attended  to. 
Our  woods  might  be  made  even  more  interesting  than  the  best-kept 
gardens,  in  the  winter  season,  were  this  kept  in  view — for  what  is 
prettier  than  a  holly,  with  its  clustering  red  berries,  in  the  winter 
months,  when  the  birds  delight  to  congregate  and  feed  upon  them  ? 
And  even  in  the  month  of  June  what  is  more  beautiful  than  the  rich 
clustering  yellow  flowers  of  the  laburnum  contrasting  with  the  rho- 
dodendron, with  its  dark  purple  flowers  ?  Such  objects,  when  found 
in  a  forest  footpath,  give  rise  to  reflections  unknown  upon  beholding 
the  same  plants  in  a  flower-garden. 


SECTION   y. — HAEING  OF  CLOSE  OB  SHUT  DRAINS   IN  LAND   OCCUPIED 

BT   FOREST-TBEES. 

592.  It  often  occurs  about  the  home-grounds  of  landed  proprietors* 
seats  that  open  drains  are  an  eyesore,  although  they  may  be  actually 
necessary  for  the  welfare  of  the  trees  which  may  be  growing  upon  the 
ground  in  such  situations;  and  it  is  in  cases  of  this  nature  that 
proprietors  are  anxious  to  be  made  aware  of  the  best  method  for 
preserving  shut  drains  in  such  situations. 

593.  It  is  a  well-ascertained  fact  that  the  roots  of  all  trees  incline 
more  to  spread  about  the  sides  of  drains  than  any  other  part  of  the 
soil  they  may  grow  in,  whether  those  may  be  shut  or  open  drains ; 
and  of  this  we  have  had  ample  proof  in  the  case  of  covered  drains  in 
fields  along  the  margin  of  woods.    No  reasonable  depth  of  drains  will 
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auSice  to  keep  the  roots  of  trees  from  getting  to  them,  for  we  have 
seen  them  choked  at  a  depth  of  more  thaD  7  feet :  indeed  this  must 
be  the  case,  as  the  soil  iu  the  immediate  vicinity  of  drains  is  in  a 
more  healthy  and  attractive  state  than  any  other  part  of  the  soil  to 
which  the  roots  have  access ;  and  therefore  they  will  congregate  in 
those  parte,  and  this  is  the  cause  of  drains  being  injured  by  the  roots 
of  trees.  Seeing  that  the  roots  of  hardwood  trees  incline  much  to 
draw  nomishment  from  drains,  whether  these  may  be  open  or  cov- 
ered, and  being  of  opinion  that  keeping  them  from  having  access  to 
such  is  injurious  to  their  health,  it  is  bad  management,  in  the  grow- 
ing of  trees,  to  keep  the  roots  from  having  that  nourishment  which 
nature  has  provided  for  them  in  the  soil :  therefore  a  plan  must  be 
adopted  which  will  not  hinder  the  roots  of  trees  from  having  access 
to  the  drains,  but,  on  the  contrary,  one  by  which  the  process  may  be 
encour^ed,  seeing  that  trees  in  such  a  condition  are  more  healthy 
than  in  any  other  state. 

594.  The  following  is  a  plan  which  we  recommend  to  those  who 
may  have  occasion  to  require  shut  drains  among  trees,  which  secures 

Kjg.  64.  *1^^  safety  of  the  drain,  and  allows  the  roots  to  have 

access  to  the  water  in  it  at  the  same  time.     It  is 

the  only  rational  method  of  proceeding,  and  will  be 

understood  by  reference  to  fig.  64.     The  depth  of 

this  drain,  from  a  bo  b,  may  be  48  inches,  9  inches 

wide  at  bottom,  and  12  at  top.     In  filling  it,  pnt 

in  about  10  inches  of  broken  stones  or  large  gravel 

into  the  bottom,  as  from  b  to  c,  above  which  lay  a 

sole  of  slates,  as  at  c,  for  the  drain-tiles  d  to  rest 

upon.     Between  each  sole  leave  a  vacancy  of  an 

inch,  in  order  to  allow  the  water  to  rise  up  into  the  tiles  from  the 

gravel.     The  tiles  being  laid,  surround  them  with  a  puddle  of  good 

clay,  3  inches  thick  on  each  side,  and  the  same  ou  the  top  e,  and 

afterwards  fill  up  the  drain  with  the  soil  in  the  usual  way. 

This  plan  of  making  drains  in  ground  occupied  by  trees,  with  the 
view  ol  securing  them  from  being  easily  injured  by  their  roots,  we 
have  ourselves  put  into  practice  on  several  places,  and  some  which 
have  been  twenty  years  made  are  yet  quite  as  good  as  when  first 
put  in. 

595.  The  principle  of  this  kind  of  drain  is,  that  the  roots  of  all 
trees  in  the  vicinity  of  drains,  when  they  come  in  contact  with  them, 
travel  along  the  sides  of  the  drains,  following  the  descent  of  the  water 
to  the  bottom.  Now,  when  there  is  a  quantity  of  broken  stones  put 
into  the  bottom'  of  a  drain,  the  water  will  gather  there  from  each  aide 
of  the  drain  and  filter  aloi^  through  it,  consequently  the  roots  of  the 
trees  will  lodge  there  also  ;  and  as  the  space  occupied  by  the  stones 
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would  not  in  all  cases  be  able  to  contain  the  quantity  of  water  that 
might  lodge  in  the  drain,  a  provision  is  made  for  any  extraordinary 
flow,  by  having  the  tile  placed  above  upon  soles  set  a  Uttle  apart,  in 
order  to  aUow  the  water  the  more  readily  to  ascend  into  the  tile,  and 
find  egress  thus  when  it  might  attain  this  height  In  general,  how- 
ever, the  water  would  lodge  at  the  bottom  of  the  stones,  and  seldom 
rise  to  the  top ;  consequently  the  roots  of  the  trees  would  not  incline 
to  rise  upwards  into  the  tiles,  seeing  there  was  no  food  for  them  there, 
nor  any  moisture  to  attract  them.  By  placing  a  band  of  clay  over 
the  tiles,  the  roots  of  trees  are  prevented  from  going  downwards  into 
them ;  and  before  they  can  enter  the  drain,  they  must  run  to  the 
bottom,  where  they  are  retained  among  the  moisture.  Supposing 
that  the  stones  were  to  become  so  full  of  the  roots  of  the  trees  that 
the  water  could  not  pass  through  it,  it  could  have  a  passage  in  the 
tiles  which  have  been  provided  for  this  purpose ;  and  as  the  water 
would  still  lie  to  a  considerable  extent  among  the  stones,  the  roots 
would  be  detained  there,  and  would  not  increase  upwards  for  a  great 
length  of  time. 
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CHAPTER    VII. 


SECTION  I. — TREES   CONSIDERED  AS  A   PROFITABLE   CROP,   AND  AS  ORNAMENTAL 

OBJECTS   OF   LANDED   PBOPERTT. 


596.  That  trees  are  a  highly  profitable  crop  on  landed  property 
has  already  been  shown  in  a  former  section :  we  need  not.  therefore, 
recapitulate  what  has  been  stated  on  this  subject.  Still,  under  this 
head,  we  should  wish  to  state  a  few  facts  as  introductory  to  the  sec- 
tions  which  are  to  foUow,  and  which  relate  to  the  character  and 
habits  of  the  trees  we  cultivate. 

597.  In  all  civilised  countries  the  cultivation  of  trees  forms  a  most 
important  part  of  their  economy,  both  from  their  timber  and  from  the 
food  they  produce.  From  the  timber  of  trees  our  houses  are  con- 
structed ;  our  implements  are  manufactured  from  it,  as  well  as  our 
furniture ;  while  as  a  nation  we  depend  greatly  upon  it  for  the  sup- 
port of  our  mines  and  railways.  Besides  these  uses,  in  all  countries 
trees  are  found  to  be  improvers  of  the  climate,  inasmuch  as  they  pro- 
duce shelter  from  winds  in  a  high-lying,  cold,  and  exposed  position, 
and  shade  from  the  burning  heat  of  the  sun  in  those  of  a  hot  climate. 
Not  to  speak  of  the  fruits  we  have  in  this  country  from  the  produce 
of  trees,  as  to  us  they  are  more  a  luxury  than  a  necessary  article  of 
food,  we  may  only  refer  to  the  fruit  of  the  palms  and  of  many  other 
trees  of  hot  climates,  which  are  really  as  necessary  to  the  inhabitants 
as  the  cereal  crops  are  to  us.  Trees,  then,  form  a  necessary  and  a 
profitable  crop  in  all  countries  at  all  advanced  in  civilisation,  either 
in  the  form  of  timber  or  in  respect  to  the  fruits  they  produce. 

598.  But  trees  are  not  only  profitable  as  a  crop — they  are  also 
ornamental  in  the  highest  degree ;  for  what  objects  in  nature  are  so 
grand  and  so  effective  as  old  trees,  with  their  massive  stems  and 
spreading  limbs,  covered  with  foliage  of  different  shapes  and  shades  ? 
for  hill-sides  would  be  comparatively  uninviting  but  for  the  planta- 
tions of  trees  of  various  shades  we  plant  upon  them ;  and  what  would 
be  the  effect  of  the  waterfall  or  the  river  without  trees  in  their  neigh- 


NATIVE   KINDS   OP  TREES.  195 

bourhood  ?  A  country  without  trees  is  as  repulsive  to  the  eye  of  taste 
as  a  picture  of  a  landscape  would  be  without  one  shown  upon  it.  In 
short,  we  would  ask,  What  adds  beauty  and  natural  efiFect  to  a  fine 
mansion-house  ?  What  constitutes  the  charm  and  pleasure  of  country 
scenery  in  general  ?  What  gives  rise  to  the  ecstasy  felt  on  viewing 
a  cascade,  or  a  lake  with  its  islands  ?  What  is  it  that  renders  the 
home-parks  of  our  landed  proprietors  so  cheerful,  so  enlivening,  so 
rich  in  beauty,  and  so  much  praised  by  the  most  cultivated  minds  ? 
We  confess  that  we  are  enthusiastic  in  the  matter  of  trees,  and  that 
we  not  only  admire  them  on  account  of  their  usefulness  and  beauty, 
but  we  have  a  feeling  approaching  to  respect  for  them,  more  especially 
when  we  look  upon  gigantic  specimens  of  them  that  have  stood  over 
four  and  five  hundreds  of  years,  and  have  witnessed  many  generations 
of  feeble  men  pass  away. 


SECTION    II. — ^WHAT   PARTICULAR  KINDS   OP  THE   TREKS  WE  CULTIVATE   MAT 
BE  CONSIDERED   NATIVES   OF   THE   BRITISH   ISLANDS. 

599.  From  the  similarity  of  the  climatic  influences,  and  their 
general  affinity  to  each  other,  we  find  that  the  ligneous  trees  which 
are  indigenous  to  Great  Britain  and  Ireland  are  also  spontaneous 
growths  in  the  more  midland  coimtries  of  the  continent  of  Europe, 
such  as  in  France,  Germany,  and  Belgium.  This  is  easily  accounted 
for  when  we  consider  the  many  and  various  ways  in  which  the  seeds 
of  trees  are  carried  from  one  country  to  another,  and  the  probability 
of  the  British  Isles  at  one  time  having  formed  part  of  the  continent 
to  which  they  are  now  islands.  Much  controversy  has  always  existed 
among  our  botanists  as  to  the  kinds  of  trees  which  are  aboriginal  to 
onr  islands  of  those  which  we  fiind  growing  in  our  woods.  This, 
however,  is  excusable  when  we  consider  the  probable  fact  of  many 
introductions  by  our  first  invaders  many  centuries  ago,  and  which 
have  now  become  acclimatised  to  these  islands,  and  consequently  are 
by  some  considered  indigenous  to  the  country.  We  are  not  surprised, 
however,  to  find  that  the  real  native  ligneous  trees  of  the  country  are 
but  few  compared  with  those  of  other  countries.  This  follows  from 
the  small  extent  of  land  embraced,  and  the  unsuitableness  of  the 
climate  of  a  large  part  of  the  country  to  grow  any  but  the  more  hardy 
species  of  the  trees  of  the  world. 

600.  The  following  list  may  be  considered  as  embracing  the  prin- 
cipal timber-trees  recognised  by  botanists  as  being  of  spontaneous 
growth  in  the  British  Islands,  exclusive  of  their  varieties,  and  includ- 
ing some  kinds  about  which  doubts  are  entertained  by  many  as  to 
their  being  native  or  not : — 
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Small-leayed  lime-tree^  TUia  parvifolia. 
Broad-leaved  lime-tree,  T.  platyphyUa, 
Common  maple,  Acer  campatre. 
Sycamore,  A.  p9eud4hPlatanus. 
Common  hollj,  lUx  aquifolium. 
Hawthorn,  OraUegu*  oxyaearUha. 
Common  cheny,  Prunu»  ceratus. 
Monntain-ash,  Fyrtu  aucuparia. 
Common  English  elm,  Ulmus  eampestris. 
Wych  elm.  U.  numtotio. 
Sessile-froited  oak,  Quercus  9esnliJlorcL 
Common  oak,  Q.  pedunculata. 
Common  beech,  Fagus  gylwUiea. 
Common  hornbeam,  Carpinus  BehUus. 


Common  birch,  Betula  alba. 
Dwarf  birch,  B.  nanot. 
Black  poplar,  Popidus  nigra. 
White  poplar,  P.  alba, 
Aapen  poplar,  P.  tremula. 
Grey  poplar,  P.  canescens. 
Scots  pine,  Pinus  iylvesiris. 
Conunon  yew,  Taxiu  haccaia. 
Common  ash,  Fraxinus  exeeUior, 
Common  alder,  Alntis  glutinoBO, 
Willows  many,  chief  timber  kinds — 
White  willow,  Salix  alba, 
Bedford  willow,  S.  RuisdUafUL 
Cracking  willow,  8.  fragilis. 


601.  From  the  above  list  we  see  that  of  the  many  kinds  of  trees 
at  present  cultivated  in  the  British  woods  and  plantations,  only  a 
small  proportion  of  them  are  real  spontaneous  growths  of  the  country, 
and  that  the  greater  number  have  been  introduced  from  time  to 
time.  This  becomes  more  apparent  when  we  consider  that  there  are 
believed  to  be,  at  the  present  time,  considerably  upwards  of  300 
different  kinds  of  trees  growing  in  our  woods  which  attain  a  timber- 
like size.  Even  some  of  the  kinds  named  in  the  foregoing  paragraph 
as  being  natives,  are  not  recognised  by  some  as  belonging  to  our 
islands  originally ;  but  we  prefer  to  take  advantage  of  the  doubt,  and 
put  them  down  in  our  list  as  trees  of  native  origin.  Besides,  so  little 
is  known  about  the  earlier  introduction  of  exotic  trees  into  these 
islands,  that  we  can  only  assume  on  the  subject  of  whether  the 
dovit/ul  trees  are  indigenous  or  not ;  but  we  think  it  may  safely  be 
said  that  all  those  trees  which  propagate  themselves  freely  from  seed 
without  our  agency,  and  which  are  known  to  have  existed  in  our 
country  beyond  the  earliest  records,  are  indigenous  to  it. 
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CHAPTER    VIII. 


SECTION   I. — THE  HARD-WOODED  KINDS  OF  TREES  USUALLY  PLANTED 

IN   GREAT   BRITAIN  AND   IRELAND. 

602.  The  hard-wooded  kinds  of  trees  usually  planted  and  culti- 
vated for  timber  and  ornament  in  our  woods  and  plantations  are 
chiefly  as  follow : — 


Oak,  Quercus, 
Ashy  BVaxinus* 
Elm,  Ulmus, 
Beech,  Fagtu, 
Maple,  Acer. 
Plane-tree,  Platcmus. 
Poplar,  Poptdtu, 
Willow,  Salix. 
Birch,  Betvia, 
Alder,  Alnus. 
Sweet^chestnut,  Ccutanea, 


Horse-cheBtnnt,  ^sculus. 

Lime-tree,  TUia, 

Walnut,  Juglans. 

Tolip-treei  Liriodendron. 

Hornbeam,  CarpintLS. 

Cherry,  Prunus. 

Common  hawthorn,  OratoBgus, 

Holly,  Ilex. 

Monntain-ash,  Pyrus. 

Laburnum,  Cytisus. 

False  acacia,  Bohinia  pieudacacia. 


This  list  contains  all  the  genera  of  hard-wooded  trees  that  are 
Qsnally  in  cultivation  in  our  plantations ;  and  having  given  it,  we 
purpose  next  to  devote  the  following  sections  of  this  chapter  to  a 
full  description  of  them.  In  attending  to  this,  we  shall  devote  a 
separate  section  to  each  genus,  in  which  we  shall  describe  the  dis- 
tinctive character,  habits,  and  pecidiarities  of  all  the  species  we 
cultivate  of  it,  referring  minutely  to  the  mode  of  cultivating  them 
respectively  to  the  best  advantage,  and  to  the  economic  uses  of  their 
timber.     We  begin  with  the  first  tree  named  in  the  list. 


SECTION   II. — THE  OAK  (QUEBCUB) — LINNJSAK   SYSTEM,   MONCEOIA   POLTAKDRIA. 

603.  Ckarader  of  germs. — Barren  flower,  in  a  lax  catkin.  Peri- 
anth single,  somewhat  5-cleft.  Stamens  5  to  10.  Fertile  flower. 
Involucre  cup-shaped,  scaly ;  perianth  single,  incorporated  with  the 
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germen,  6-lobed ;  germen  3 -celled,  2  of  them  abortive ;  style  1  ; 
stigmas  3.  Nut  (acorn)  1 -celled,  1 -seeded,  surrounded  at  the  base 
by  the  enlarged  cup-shaped  involucre. — Loudon,  '  Encyclopaedia.' 

604.  There  are  upwards  of  sixty  distinct  species  of  the  oak, 
chiefly  natives  of  Europe  and  America.  We  shall  only,  however,  re- 
fer to  six  of  them — viz.,  to  the  two  British  oaks,  Quercus  pedunmlata 
and  Q.  sessUiJlora,  as  they  are  preferable  to  all  other  sorts  for  the 
quality  of  their  timber ;  to  the  Q.  cerris,  or  Turkey  oak ;  to  the  Q. 
Ilex,  or  evergreen  oak  of  the  south  of  Europe ;  and  to  the  two  Ameri- 
can sorts,  Q,  coccinea,  or  scarlet  oak,  and  Q,  alba,  or  white  oak, — as 
these  are  hardy,  and  calculated  to  produce  a  highly  ornamental  effect 
in  our  plantations.     We  shall  begin  with  the  first  named. 

QuEBCUS  PEDnNGULATA,  or  the  common  pednncled  British  Oak. 

605.  Specific  character. — Leaves  oblong,  subsessile,  smooth,  siiiu- 
ated  ;  lobes  round.     Fruit  oblong,  stalked. 

606.  Geography. — ^The  Q.  peduncvlata  is  a  native  of  nearly  all 
parts  of  Europe,  from  Sweden  on  the  north  to  the  Mediterranean  on 
the  south,  and  is  said  to  be  found  in  the  north  of  Africa,  and  on  the 
west  of  Asia  as  well.  It  is  the  prevailing  sort  in  all  our  British  oak- 
woods,  and  in  the  forests  of  France  as  well,  but  is  said  not  to  be  so 
common  in  Germany  as  the  Q.  sessilifiora, 

607.  Description  of  tree. — The  Q.  pcdunculata,  generally  speaking, 
forms  a  massive-stemmed,  large,  and  spreading-topped  tree,  naturally 
disposed  to  throw  out  large  limbs,  and  to  become  what  may  properly 
be  termed  a  flat-topped  tree.  The  appearance  of  the  tree  is,  how- 
ever, very  much  influenced  by  the  soil  and  situation  it  grows  on. 
When  growing  on  a  high  exposed  site  and  poor  soil,  it  becomes  of  a 
stunted,  low-stemmed,  flat-topped  character;  while  on  a  low-lying 
situation,  with  a  deep  strong  soil,  it  grows  of  an  upright  habit; 
and  this  again  is  modified  by  various  circumstances,  such  as  the  trees 
being  close  together  or  standing  far  apart.  In  the  former  case  they 
become  comparatively  branchless,  tall,  and  drawn  up ;  while  in  the 
latter  they  attain  that  full  development  both  of  stems  and  branches 
which  renders  the  oak  so  much  admired  as  an  ornamental  tree  in 
landscape  scenery.  This  sort  is  easily  distinguished  from  the  Q. 
sessilifiora  by  its  leaves  having  very  short  petioles  or  foot-stalks,  as 
compared  with  those  of  the  leaves  of  the  other  kind  (see  fig.  65), 
and  by  the  stalks  of  the  fruit  being  elongated,  as  represented  iu 
fig.  66. 

608.  Economic  uses  of  timier. — Although  oak  timber  is  not  now 
much  required  in  the  construction  of  ships  of  the  line,  still  it  is 
largely  used  for  the  building  of  our  small  coasting  vessels ;  and  a 


very  lai^  quantity  of  the  smaller  sizes  of  trees  is  used  annually  in 
our  mining  operations.     Beaidea  these,  oak  timber  is  used  for  a  great 


variety  of  purposes  in  connection  with  house-building,  agricultural 
erections  and  implements.  In  shorty  the  uses  of  oak  timber  are  so 
nomerouB  and  so  well  known,  that  it  would  be  superfluous  to  name 
them  here.  Perhaps  the  timber  of  no  other  tree  we  grow  is  so  dur- 
able as  that  of  the  oak ;  hence  it  takes  the  first  place  among  our 
hard-wooded  aorta  for  economic  purposes.  The  only  tree  that  may 
be  said  to  surpass  it  in  paying  value  as  a  crop  for  the  sake  of  its 
timber  is  the  Ifux^. 

609.  Soil  and  aUucdiim. — The  rate  of  growth  and  quality  of  oak 
timber,  like  those  of  all  other  trees,  depend  very  much  upon  the 
nature  of  the  soil  and  situation  upon  which  it  is  grown.  We  have 
paid  great  attention  to  this  point  during  the  last  twenty  years,  and 
from  experience  and  extensive  observation  during  that  time  as  to  the 
character  of  land  and  situation  upon  which  the  oak  flourishes  best 
and  attains  its  laigest  development  and  best  quality  of  timber,  we 
are  led  to  state,  as  the  result  of  our  observations,  that  the  best-grown 
oak-trees  are  to  be  found  on  a  heavy,  deep  clay  soil,  or  heavy  loam 
of  a  deep  description,  into  which  the  roots  can  get  well  down  without 
any  check  from  a  change  in  the  character  of  the  subsoil.  We  find, 
however,  that  the  oak  will  thrive  on  most  soils,  even  on  those  of  a 
very  light  nature ;  but  in  all  cases,  as  we  have  already  stated,  the 
largest  trees  and  the  beat  quality  of  timber  are  found  on  lands  of  a 
deep  and  heavy  character.  On  a  light  loam  we  have  seen  good  tim- 
ber of  Q.  p&iuTteuUUa  produced.    On  this  description  of  land  we  have 
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seen  trees  from  12  to  18  feet  in  circumference  of  stem;  but  under 
these  circumstances  as  to  soil,  the  trees  are  generally  found  short  of 
stem  and  large-headed  in  proportion ;  while  trees  of  the  same  cir- 
cumference of  stem,  and  grown  on  deep  heavy  land,  carry  their  stems 
very  much  higher,  and  therefore  form  more  proportionate  and  orna- 
mental trees.  On  high-lying  and  exposed  situations  the  oak  will 
grow,  and  even  become  timber  of  useful  size,  although  the  soil  be  but 
poor;  but  to  produce  oak  of  the  best  description,  whether  as  to  the 
dimensions  of  the  tree  or  quality  of  its  timber,  it  must  be  planted  on 
rather  a  low-lying  part,  and  on  a  heavy  or  loamy  soil 

610.  Prcpagation  and  culture, — ^The  oak  is  raised  from  seeds,  which 
are  named  acorns.  These  generally  ripen  in  the  month  of  November; 
and  as  soon  as  they  are  ripe,  they  should  be  gathered  and  sown  im- 
mediately, because  they  are  very  apt  to  be  injured  by  being  long 
kept,  more  especially  if  they  be  not  kept  dry  and  in  a  cool  place. 
If  kept  perfectly  dry  and  cool,  the  acorns  may  indeed  be  preserved 
all  winter  and  sown  in  the  spring ;  but  as  they  are  extremely  apt  to 
be  injured  by  careless  keeping,  the  better  way  is  to  sow  them  at  once 
when  gathered,  and  we  always  adopt  this  plan. 

611.  In  sowing  the  acorns,  our  plan  is,  as  soon  as  we  have  them 
gathered,  to  sow  them  in  rows  upon  the  surface  of  the  ground,  which 
we  have  previously  dug  and  prepared,  and  cover  them  with  about 
2  inches  of  earth.  In  sowing  them,  we  mark  off  the  rows  about 
1 5  inches  distant  one  from  another.  The  breadth  of  the  seed  in  the 
row  may  be  about  5  inches,  and  the  seed  may  average  1  to  every  3 
square  inches.  In  covering  the  seed,  we  gather  up  the  earth  from 
the  ground  upon  each  side  of  the  row  that  is  sown,  until  it  is  the 
desired  depth  upon  the  acorns,  taking  care  not  to  come  too  near  the 
seed  upon  the  sides  of  the  row,  but  keeping  it  there  rather  heavier 
of  earth  than  above ;  for  it  is  generally  upon  the  sides  of  the  rows 
that  vermin  make  their  attacks  upon  the  seed. 

After  the  acorns  have  been  sown,  they  must  be  paid  attention  to, 
to  see  that  vermin  do  not  attack  them.  In  the  winter  season,  if 
mice  or  rats  are  in  the  neighbourhood,  they  will  be  certain  to  attack 
them ;  and  if  they  do,  traps  must  be  used  in  order  to  destroy  them. 
And  in  the  spring  months,  if  pheasants  or  any  other  birds  commence 
upon  the  acorns,  nets  may  be  used  in  order  to  cover  the  rows  from 
them  ;  or  if  these  be  not  upon  the  place,  they  may  be  covered  pretty 
closely  with  the  branches  of  trees,  which  will  keep  back  birds,  and  at 
the  same  time  allow  a  free  circulation  of  air  to  the  surface  of  the 
earth.  This  we  have  frequently  had  to  do  ourselves,  and  found  them 
to  answer  the  purpose  very  well.  As  soon  as  the  young  plants 
appear  above  ground,  which  will  generally  be  about  the  end  of  May, 
the  branches  should  be  removed  in  order  to  give  the  young  plants 


THE   OAK.  201 

all  jufltice,  and  great  attention  should  be  paid  to  keep  them  clear  of 
weeds. 

Our  experience  in  the  cultivation  of  the  oak  now  leads  us  to  state 
that  the  plants  should  only  stand  one  year  in  the  seed-rows :  when 
left  longer,  they  become  drawn  up  and  comparatively  weakly.  We 
now  therefore  invariably  adopt  the  plan  of  planting  them  out  in 
rows  when  one  year  old;  and  when  the  pltmts  thus  treated  have 
stood  three  years  in  the  lines,  they  are  very  much  superior  to  others 
left  two  years  in  the  seedUng  state,  and  that  have  stood  two  years  in 
the  nursery  rows,  both  being  of  the  same  age.  They  should  next  be 
transplanted  into  the  open  nursery-ground,  into  rows  about  2  feet 
separate,  keeping  the  plants  in  the  rows  about  4  inches  from  one 
another;  and  in  this  state  they  may  remain  for  a  length  of  time, 
according  to  the  size  that  the  plants  may  be  required — that  is,  if  the 
plants  are  not  wished  to  be  large,  two  years  in  the  rows  may  be 
enough,  but  in  no  case  less ;  and  if  the  plants  are  required  to  be 
laige,  three  and  even  four  years  may  be  no  more  than  sufficient. 

The  oak,  the  first  year  after  beiag  transplanted,  makes  very  little 
prepress,  merely  establishing  its  roots  in  the  ground.  The  second 
year  it  sends  out  new  shoots,  and  the  third  grows  vigorously. 

612.  It  would  be  superfluous  to  enter  into  detail  of  the  many  fine 
specimens  of  the  Q.  pedunculata  that  are  to  be  found  in  the  parks  of 
the  landed  proprietors  of  Great  Britain,  and  especially  of  those  in 
many  parts  of  England.  There  are  few  estates  of  long  standing  in 
the  country  that  cannot  boast  of  a  few  fine  old  specimens  of  oak-trees 
in  their  parks ;  and  therefore  it  would,  we  think,  be  out  of  place  to 
refer  to  any  one  in  particular. 

QuEROUS  SESSiLiFLORA,  or  the  Sessile-flowered  Oak. 

613.  Specific  chardcter. — Leaves  deciduous,  oblong,  smooth,  dilated 
upwards,  stalked ;  lobes  obtuse.  Acorns  in  clusters  of  from  2  to  5 ; 
generally  sessile,  sometimes  on  short  peduncles. 

614.  The  above  is  the  distinguishing  character  of  this  species, 
botanically  speaking ;  but  as  it  would  not  be  sufficiently  distinct  for 
the  distinguishing  of  it  from  the  other  species,  Q.  pedimctdcUa,  were 
the  two  laid  before  a  person  unacquainted  with  botanical  terms,  we 
will  illustrate  the  subject  by  reference  to  a  woodcut  or  two.  It  will 
be  observed  that  the  two  most  distinguishing  characters  of  each  of 
the  two  species  of  our  British  oak  that  have  been  referred  to  are — 
the  leaves  of  Q,  pecbmctUata  have  very  short  petioles  (see  fig.  66), 
while  the  fruit  has  pretty  long  foot-stalks  (see  fig.  66) ;  again  Q,  ses- 
silifiara  has  its  petioles  pretty  long  (see  fig.  67),  and  the  fruit  entirely 
without  stalks  (see  fig.  68).     These,  let  it  be  understood,  are  the 
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most  prominent  distingnislung  charactere  of   the  two  speciea,  bat 

they  are  not   always  to  be  relied  on ;   for  even  in  examining  a 

Pi^  87.  number  of  leaves  upon  the  aame  tree,  we  find 


some    of   them    that 


Fig.  88. 


will  answer  to   both 
species.     But,  gener- 
ally   speaking,    these  . 
differences      between 
the  two  kinds  do  hold 
good  to   a  great    ex- 
tent; and  an  experi- 
enced person  who  has 
1  been   long  in  the  habit  of  examining  the 
leaves  of  each  species,  can  at  once,  even 
from  the  forms  as  already  explained,  point 
out  the  different  sorts.     But  besides  this, 
there  is  another  mark  of  distinction,  which 
is  even  more  decided  than  the  marka  taken 
from   the   fruit   and   leaves — namely,   that 
from  the  buds  upon  the  young  wood.    The 
buds  upon  the  Q.  seasiliflora  are  more  pro- 
minently brought  out  upon  the  wood  than 
those  of  the  pedwnculata  ;  and  the  wood  at 
the  base  of  the  buds  is  also  more  fully  devel- 
oped.    See  fig.  67,  where  a  piece  of  the  young  wood  is  shown ;  and 
compare  the  buds  as  shown  there  with  those  upon  the  young  shoot 
in  fig.  65,  which  represents  a  piece  of  the  young  wood  of  the  pedun- 
cidaia.     As  in  fig.  6  5,  the  young  wood  swells  but  slightly  at  the  base 
of  the  buds,  and  this  is  generally  the  case  with  the  pedunctdata  ; 
whereas  in  fig.  67  the  young  wood  swells  boldly  at  the  same  point, 
and  this  is  generally  the  case  in  the  sessiliflora.     The  distingoishing 
characters  that  have  been  pointed  out  are,  however,  very  often  blended 
together  in  one  tree.     But  this  is  easily  accounted  for  by  the  two 
species  having  been  long  growing  together  in  the  country,  from  which 
have  arisen  many  trees  which  are  no  doubt  what  may  be  termed 
hybrids  between  the  two.      When,  however,  we  do  find  the  trees 
distinctly  developing  each  its  own  characters,  the  marks  given  -mil 
hold  good,  and  point  out  which  are  the  original  sorts  and  which  are 
hybrids. 

615.  Geoffraphy. — The  Q.  sessUiJlara  is  dispersed  over  the  same 
range  of  countries  as  the  Q.  pedunculaia,  and  they  are  generally  found 
growing  together  from  Sweden  southwards  to  the  Mediterranean.  It 
is  found  largely  in  Britain  along  with  the  pedunciUata,  in  France  as 
well,  and  forms  a  large  portion  of  the  oak-forests  of  Germany.     It  is 
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said  that  in  Germany  the  sessiliflora  grows  to  valuable  timber  on  a 
greater  variety  of  soils  than  the  pedunctUcUa  does,  and  that  therefore 
it  is  much  cultivated  for  its  timber  there. 

616.  Description  of  tree, — As  to  magnitude  of  timber,  the  two 
species  grow  nearly  alike ;  but  we  have  generally  observed,  in  respect 
to  the  sessUiJloju,  that  it  takes  a  more  open  and  upright  habit  of 
growth  than  the  pedunculata.  The  limbs  of  the  sessUifiora  are  not 
generally  so  knee-hent  and  gnarled  as  those  of  the  pedunctUcUa,  and 
trees  of  the  former  kind  have  in  all  respects  a  lighter  aspect  than 
those  of  the  latter. 

617.  Economic  uses  of  timber, — For  all  purposes  to  which  oak 
timber  is  applied,  that  of  the  sessUiflora  is  used  as  plentifully  as  that 
of  the  pedunculata,  and  in  old  buildings  its  durability  has  been  found 
to  be  equal  to  the  timber  of  the  other  kind.  When  young,  the 
timber  of  the  sessUiflora  is  of  a  more  open  texture  than  that  of  the 
pedunculata  of  the  same  age,  but  as  it  becomes  older  it  is  found 
as  compact  and  solid  as  that  of  the  pedunculata.  This  arises  from 
the  tree  being  of  a  more  free  growth  in  its  young  stages  than  the 
other  is. 

618.  SoU  and  situation. — These  are  in  all  respects  the  same  as  has 
been  stated  in  reference  to  the  Q.  pedunculata  at  paragraph  609.  It 
may  be  remarked  here,  however,  that  the  Q.  sessUiJlora  makes  a  much 
better  hedgerow  tree  than  the  pedunculata  does ;  because  in  such  a 
situation  it  maintains  more  of  an  upright  habit  of  growth  than  the 
other,  and  is  easier  kept  from  spreading  out  its  branches  over  the 
land  than  it 

619.  Propagation  and  culture, — For  this  tree  these  are  the  same 
as  recommended  and  described  under  paragraphs  610  and  611. 

Quincus  GERRis,  or  Turkey  Oak. 

620.  Specific  character, — Leaves  on  very  short  stalks,  oblong, 
deeply  and  unequally  pinnatifid ;. hairy  beneath;  lobes  lanceolate, 
acute,  somewhat  angular.  Stipules  longer  than  the  foot-stalks. 
Calyx  of  the  fruit  hemispherical,  bristly. 

In  order  to  make  this  description  more  clear  to  the  general  reader, 
figs.  69,  70,  and  71  are  given  to  represent  the  form  of  the  leaf; 
that  of  the  seed  with  its  bristly  calyx ;  and  that  of  the  stipules  on  the 
young  wood. 

621.  Oeography. — The  Q.  cerris  is  a  native  of  France,  Italy,  Spain, 
Austria,  and  the  west  of  Asia,  and  was  introduced  into  Britain  about 
one  hundred  and  fifty  years  ago. 

622.  Description  of  tree. — This  oak  is,  as  well  as  the  common 
British  ones  a  deciduous  tree,  growing  to  about  the  same  height — 


viz.,  from  50  to  100  feet,  according  to  soil  and  situation.     It  is, 
however,  a  much  more  rapid-growii^  tree  than  either  of  the  eorts 


described,  and  is  found  to  stand  the  climate,  and  grow 
well  in  Britain.  It  forms  a  beantifully- spreading  and 
partly  drooping  branched  tree  standing  singly  on  a  park, 
and  ia  indeed  very  ornamental  among  other  trees  of  a  more 
upright  habit  of  growth ;  but  it  does  not  resist  storms  or 
high  winds  well,  as  in  sach  circumstances  it  is  very  apt 
,  to  have  its  limbs  injui-ed  and  broken. 

623.  Economic  wses  of  Umber.  —  The  Turkey  oak  has 
not  been  long  enot^h  nor  extensively  enough  cultivated 
in  Britain  to  enable  us  to  have  matured  specimens  of 
the  wood  for  economic  purposes,  and  therefore  as  yet  we  have  very 
little  experience  as  to  the  qualities  of  it.  We  have  ourselves,  how- 
ever, had  various  specimens  of  this  sort  cut  down  in  the  work  of 
thinning  plantations  on  various  places,  and  have  had  them  cut  up 
and  used  for  various  purposes  in  connection  with  fencing  and  other 
estate  works,  but  have  in  all  cases  found  the  timber  for  such  pur- 
poses inferior  to  that  of  the  sorts  already  referred  to.     It  ia  said. 


TH£  OAK.  205 

however,  that  the  matured  timber  of  Q.  cerris  is  much  finer  in  the 
grain  than  that  of  either  of  the  British  oaks.  It  is  said  to  take  a 
better  polish,  and  to  be  much  prettier  than  those  in  the  graining. 
It  is  admitted,  however,  by  most  people  who  have  seen  the  timber  in 
its  matured  condition,  to  be  inferior  in  strength  to  that  of  the  British 
oak,  and  that  when  the  tree  becomes  matured  it  is  very  apt  to  get 
shaky.  In  Turkey  the  timber  of  this  oak  is  largely  used  in  ship- 
building and  in  house-fitting. 

624.  Sail  and  sUtuition, — The  Q.  cerris  thrives  well  in  most  dry 
loamy  soils;  but  in  all  cases,  to  grow  the  tree  well,  the  land  on  which 
it  is  planted  must  be  deep  and  dry.  It  thrives  best  on  rather  shel- 
tered and  warm  districts,  and  worst  on  bleeds  exposures  with  a  poor 
soil. 

625.  Propagation  and  culture, — The  tree  ripens  its  seeds,  on  the 
average  of  years,  well  in  Britain,  and  especially  in  the  midland  and 
southern  counties  of  England,  where  a  supply  can  generally  be  had, 
and  from  which  plants  are  raised  in  the  same  way  as  those  of  the 
common  British  oak.  Plants  raised  from  the  seed  are  very  apt  to 
sport — that  is,  to  ran  ofiT  into  varieties  somewhat  different,  either  in 
leaf,  in  seed-calyx,  or  in  the  general  habit  of  the  whole  tree ;  and 
when  a  certain  variety  ia  wanted  to  be  extended,  it  is  generally  in- 
creased by  grafting  either  on  stocks  of  the  same  species,  or  on  the 
common  British  oak.  In  fact,  it  is  principally  by  grafting  that  this 
tree  is  propagated,  as  by  this  mode  nurserymen  find  they  can  produce 
the  exact  variety  wanted,  and  there  are  many  of  them  in  cultivation. 

626.  On  most  places  of  any  importance  in  Britain  we  find  the  Q. 
cerris  planted  in  the  parks,  and  generally  attaining  considerable  size 
in  the  course  of  a  few  years.  In  England  the  tree  is  common  not 
only  in  the  parks,  but  in  many  of  the  woods  and  plantations  as  well, 
where  it  thrives  rapidly,  and  becomes  a  tree  of  very  considerable  size 
within  a  period  of  forty  years ;  when  in  height  and  general  dimen- 
sions it  far  surpasses  the  British  oak  of  the  same  age,  growing  on  the 
same  land  along  with  it 

QuERCUS  Ilbx,  01  Eyergreen  Oak. 

627.  Specific  character. — Leaves  ovate-oblong,  acute,  coriaceous, 
entire  or  serrated ;  hoary  beneath.  Bark  even.  Nut  ovate.  Figs. 
72  and  73  will  more  clearly  show  this  to  the  inexperienced  in 
botanical  terms.  This  kind  also  is  apt  to  run  into  varieties,  and 
of  these  there  are  many  in  cultivation,  but  to  them  we  need  not 
refer. 

628.  Geography. — The  Q,  Ilex  is  a  native  of  the  south  of  France, 
and  of  Spain  and  Italy.     It  is  said  that  this  tree  does  not,  in  its 


natural  state,  grow  in  masses,  but  is  for  the  most  part  dispersed  bere 
and  there  among  other  trees.     It  is  said  to  abound  on  the  hills  in 


Sicily,  all  along  the  coast,  and  to  ascend  Mount  Etna  as  high  ae  3200 
feet  above  the  level  of  the  sea,  and  within  about  800  feet  of  the 
elevation  of  where  Q.  cerris  ia  found.  Indeed  the  truth  of  this  is 
home  out  by  our  experience  of  the  hardiness  of  the  tree  aa  growing 
in  Britian ;  for  it  is  found  to  be  remarkably  hardy,  and  to  grow  well 
close  to  the  sea-ahore,  where  no  other  European  oak  will  thrive. 

629.  Description  of  tree. — In  favourable  situations  this  tree  attaioa 
considerable  size,  both  in  its  native  countries  and  in  Britain  and 
Ireland ;  but,  generally  speaking,  at  best  it  forms  merely  a  large 
bush  in  the  latter  countries,  only  in  a  few  cases  attaining  what  may 
be  called  timber  size.  But  it  has  one  advantage  in  point  of  orna- 
ment— namely,  it  becomes  clothed  from  the  ground  to  the  top  with 
a  dense  mass  of  branches  and  leaves,  which  give  it  a  peculiarly 
striking  and  ornamental  effect.     This  is  when  it  stands  alone  and 
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imenctunbered;  for  we  have  seen  it  form  a  clean  stem  of  some  dimen- 
sions when  confined  among  other  trees.  The  leaves  of  this  tree  vary 
much  in  shape  and  size,  thus  giving  rise  to  named  varieties — such 
as  kUifolia,  broad-leaved ;  crispa,  curled-leaved ;  ohlonga,  long-leaved, 
&C.  &C.  The  colour  of  the  leaves  is  a  dark  green ;  and  from  their 
being  convex  above,  and  quite  smooth,  they  give  a  pleasing  shining 
appearance  to  the  tree  as  a  whole.  In  favourable  parts  of  Britain, 
say  the  south  of  England,  trees  raised  from  seed  grow  very  rapidly, 
often  attaining  a  height  of  20  feet  in  twelve  years ;  but  in  Scotland 
they  grow  much  more  slowly,  seldom  attaming  over  10  feet  in  as 
many  years.  This  tree  is  said  to  live  to  a  great  age,  and  to  continue 
in  a  healthy  growing  state  for  several  centuries. 

630.  Economic  uses. — ^The  matured  heart- wood  of  the  Q,  Bex  is  of 
a  very  close  grain,  very  hard  and  heavy — so  much  so  as  to  be  very 
difi&cult  to  work.  The  young  wood  is,  however,  comparatively  soft, 
and  easy  to  work.  In  Britain  it  has  not  been  made  much  use  of; 
but  we  have  cut  down  several  trees  of  it,  of  some  sixty  years'  stand- 
ing, and  found  the  wood  very  hard.  Those  trees  that  we  have  felled 
were  used  for  furniture  purposes,  and  we  found  the  timber  took  on 
a  very  fine  polish,  and  had  every  appearance  of  being  of  a  very  dur- 
able nature.  On  the  Continent,  where  it  grows  extensively,  it  is 
said  to  be  much  used  for  furniture-making  and  for  charcoal. 

631.  Soil  and  situation. — ^The  Q.  Ilex  thrives  best  in  a  light,  dry, 
deep  soil.  Indeed  it  will  not  succeed  unless  the  soil  is  deep,  free, 
and  open ;  and  if  it  be  at  all  wet  in  the  subsoil  it  will  become  sickly, 
and  fail  to  grow  satisfactorily.  The  soil  on  which  it  grows  best  is 
one  of  a  sandy  nature  rather  than  a  day  or  a  loam ;  and  where  it  is 
wished  to  have  the  tree  of  a  good  size,  it  should  be  planted  in  rather 
a  low-lying  and  sheltered  part 

632.  Propagation  and  culture, — TMs  tree  is  propagated  chiefly 
from  the  acorns,  which  are  generally  procured  from  the  Continent. 
The  varieties  are  extended  by  grafting  and  layers.  As  the  plants 
run  to  tap-roots,  and  are  difficult  to  transplant  safely,  nurserymen 
generally  rear  them  in  pots,  as  by  this  mode  the  roots  are  at  the 
command  of  the  cultivator,  and  the  plant  can  be  safely  transplanted 
at  any  time.  We  know  of  no  tree  so  difficult  to  transplant  with 
success,  as  the  roots  go  down  so  deep  into  the  subsoil,  and  are  so 
badly  supplied  with  fibres,  that  it  seldom  succeeds  without  a  very 
careful  and  systematic  previous  preparation. 

QuEBCUS  cocciNEA,  Or  Scarlet  Oak. 

633.  Specific  character, — Leaves  smooth,  oblong,  deeply  and  widely 
sinuated,  on  long  stalks;  lobes  divaricated,  acute,  sharply  toothed. 
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bristle  pointed.     Calyx  of  the  fruit  turbinate,  half  as  long  as  the 
nut 

634.  Geography, — The  Q.  cocdnea  has  been  long  cultivated  as  an 
ornamental  tree  in  this  country,  and  is  weU  known  from  its  beautiful 
shining  green  leaves,  which  in  early  autumn  become  of  a  brilliant 
scarlet.  This  tree  is  very  abundant  in  the  State  of  New  Jersey, 
United  States,  where  in  the  autumn  we  have  seen  it  in  a  perfect 
glow  of  scarlet,  giving  a  character  to  the  foliage  of  the  woods  which 
is  indescribable,  and  cannot  be  understood  unless  seen.  We  have 
met  with  it  in  Canada  as  well,  about  the  shores  of  Lake  Ontario,  but  it 
is  not  nearly  so  common  there  as  in  the  Northern  States  of  the  Union. 

635.  Description  of  tree, — The  scarlet  oak  in  America  grows  to  a 
large  size — sometimes,  under  favourable  circumstances,  to  80  and  90 
feet  high,  with  a  stem  from  2^  to  4  feet  diameter,  according  to  soil 
and  situation.  The  bark  is  generally  of  a  dark  colour  and  very 
thick,  and  the  wood,  when  cut  up,  is  of  a  coarse  description,  and 
open  in  the  texture.  The  leaves  are  generally  of  a  large  size,  and 
vary  much  in  shape — sometimes  nearly  entire,  and  in  other  cases 
very  ragged.  The  latter  form  of  the  leaf  is  generally  found  on  oldish 
trees,  and  the  former  on  young  one&  The  tree  is  of  an  open  habit 
of  growth,  and  is  highly  prized  on  account  of  the  beautiful  scarlet 
of  its  leaves  in  autumn.  It  is  perfectly  hardy  in  Britain,  on  some 
favourable  situations  forming  trees  of  very  considerable  dimensions 
of  timber. 

636.  Economic  uses, — The  wood  of  the  Q,  cocdnea  is  almost  of  no 
economic  value :  it  is  so  porous  and  open  of  texture,  even  when  old 
and  grown  in  America  in  its  natural  soil,  that  no  one  esteems  it  for 
any  purpose  except  that  of  making  staves  for  dry-goods  barrels.  It 
does  not  even  make  a  fair  firewood.  This  tree  is  therefore  only 
cultivated  as  an  ornamental  object,  and  it  is  admirably  adapted  for 
this,  as  no  tree  is  prettier  to  look  on  in  the  autumn  when  its  foliage 
takes  on  its  scarlet  hue. 

637.  SoU  and  situation, — In  Britain  this  tree  thrives  best  on  a 
rather  light  dry  soil :  on  heavy  cold  clays  it  does  not  succeed.  In 
America  it  grows  on  a  great  variety  of  soils,— even  on  the  cUbris  of 
rocks  we  have  found  it  a  tree  of  fair  size ;  but  the  best  specimens 
are  generally  found  there,  as  here,  on  deep,  light,  dry  soils,  with  a 
warm  and  sheltered  site. 

638.  Propagation  and  culture, — The  acorns  of  tliis  species  are  im- 
ported from  America,  and  raised  in  the  same  way  as  those  of  the 
British  oak.  As  stated  above,  this  cannot  be  said  to  be  a  tree  worth 
cultivation  for  the  sake  of  its  timber ;  still,  as  an  ornamental  ti^ee, 
there  is  not  any  other  that  can  compare  with  it  in  the  beauty  of  its 
foliage,  and  it  is  for  this  reason  we  recommend  it. 
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QuEBGUS  ALBA,  01  Wliite  American  Oak. 

639.  Specific  character. — Leaves  oblong,  deeply  pinna tifid,  glaucons 
beneath  ;  lobes  linear,  oblong,  obtuse,  entire,  dilated  upwards.  Fruit 
stalked.  Calyx  depressed,  warty,  hemispherical.  Acorn  oval.  Intro- 
duced in  1724. 

640.  Geography. — The  Q.  alba  is  plentiful  in  Canada,  and  in  the 
Northern  States  of  America  generally,  where  it  grows  to  large  dimen- 
sions on  most  of  the  better  parts  of  the  land,  and  especially  where 
the  soil  is  rich,  light,  and  dry.  We  have  ourselves  found  tJiis  tree 
very  plentiful  in  the  upper  parts  of  the  valley  of  the  Madawaska 
river,  a  tributary  of  the  Ottawa  in  Canada  West,  and  we  have  always 
found  it  on  rich  lands  and  seldom  on  poor. 

641.  Description  of  tree, — In  looking  at  a  well-branched  specimen 
of  the  Q.  alba,  it  resembles  very  much  the  British  species  Q.  sessUiJlora, 
only  on  good  land  the  leaves  are  larger,  with  more  deep  sinuosities. 
The  bark  of  this  tree  is  of  a  whitish  colour,  and  from  this  circum- 
stance the  tree  has  derived  its  name.  The  colour  of  its  bark  is  a 
feature  in  the  appearance  of  the  tree  sufficient  to  enable  any  one  to 
distinguish  it  from  all  other  oaks.  In  its  native  forests  the  Q.  alba 
forms  a  grand  tree,  and  is  considered  the  best  of  all  the  American 
oaks  in  respect  to  the  value  of  its  timber.  On  the  valley  of  the 
Madawaska  we  have  seen  specimens  of  this  tree  measuring  from  60 
to  70  feet  of  stem  clear  of  branches,  with  a  diameter  of  4  feet  at  30 
feet  up  from  the  ground.  These  trees,  when  standing,  measured  about 
110  feet  high,  and  when  cut  down  we  found  several  containing  each 
upwards  of  500  cubic  feet  of  timber.  On  examining  the  cross 
sections  we  found  them  upwards  of  400  years  old. 

642.  Economic  uses. — As  already  stated,  the  white  oak  is  one  of 
the  most  valuable  of  the  genus  in  America.  It  is  largely  used  in 
house-bidlding,  and  in  fact  for  most  purposes  it  is  in  use  there,  from 
shipbuilding  to  handle-making.  A  large  quantity  of  it  is  exported 
from  Canada  to  Europe,  and  is  well  known  under  the  general  name 
of  American  oak. 

643.  Soil  and  sittuUion. — To  grow  this  tree  well  in  the  British 
Isles,  it  requires  to  be  planted  in  a  rich,  deep,  light  loam,  and  in  a 
sheltered  part  of  the  country,  as  it  will  not  prosper  on  a  poor  soil  or 
on  an  exposed  situation.  It  is  perfectly  hardy,  however,  and  will 
grow  on  most  soils  and  sites  not  too  poor  nor  too  much  exposed;  but 
to  grow  it  to  any  size  of  timber  it  must  be  placed  on  a  good  soil  and 
warm  site. 

644.  Propagation  and  culture. — This  species  is  for  the  most  part 
propagated  from  seed  brought  from  America,  and  as  this  can  now  be 
easily  obtained  it  is  found  of  easy  propagation.     The  seed,  as  soon 
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as  brought  home,  should  be  sown  in  all  respects  in  the  same  way  as 
has  been  described  in  respect  to  the  propagation  of  the  Q.  pedunctUcUa, 
This  species,  however,  is  not  prolific  in  the  production  of  acorns^  and 
therefore  the  seed  is  always  high-priced.  In  after-cultivation  the 
Q,  alba  is  dealt  with  in  all  respects  in  the  same  way  as  the  British 
oaks.  This  tree  has  hitherto  been  too  little  grown  in  this  country; 
and  looking  at  it  in  the  light  of  its  timber  alone,  independent  of  its 
ornamental  qualities,  it  deserves  to  be  more  extensively  introduced 
than  it  has  been. 

645.  On  many  places  in  Britain,  and  especially  in  the  midland 
and  southern  counties  of  England,  many  fair  specimens  of  this  tree 
are  to  be  found ;  and  even  in  Scotland  the  tree  seems  to  thrive  well, 
attaining  in  many  cases  dimensions  equal  to  the  British  oaks  in  a 
given  time. 


SECTION   III. THE   ASH   (fRAXINUS) — LINNiEAN   SYSTEM,    POLTOAMIA   DKSCIA. 


646.  Character  of  genus, — Flowers  dioecious.  Hermaphrodite — 
calyx  none,  or  4-parted ;  corolla  none,  or  4  petals ;  stamens  2 ; 
samara  1 -seeded.  Female — calyx  none,  or  4-parted;  corolla  none, 
or  4  petals ;  samara  1 -seeded. 

647.  There  are  many  distinct  species  of  the  ash,  the  greater  num- 
ber of  them  being  natives  of  North  America ;  but  all  of  them,  in  our 
country,  attain,  under  the  most  favourable  circumstances,  very  inferior 
dimensions  as  compared  with  the  Fraxinvs  excelsior,  or  common  ash, 
which  is  a  native  of  Britain,  and  one  of  the  most  useful  of  our  hard- 
wood timber-trees  for  general  purposes.  We  shall  refer  to  it  only,  as 
none  of  the  other  species  is  adapted  to  cultivation  as  useful  and  pro- 
fitable timber  with  us. 


Fraxinus  EXCELSIOR,  OF  Common  Ash. 

648.  Specific  character, — Leaflets  somewhat  stalked,  lanceolate, 
acuminate,  serrated,  smooth,  cuneate  at  base.  Branches  flat,  smooth. 
Flowers  naked.  Samara  obliquely  emarginate  at  the  apex.  The  leaves 
have  generally  five  pairs  of  leaflets,  but  sometimes  six.  The  flowers 
are  produced  in  loose  spikes  from  the  sides  of  the  branches.  On  some 
there  are  only  female  flowers ;  on  others,  hermaphrodite  ones ;  and  on 
others,  male  ones ;  while  on  some  trees  the  flowers  are  found  in  two 
of  these  states,  or  in  all  of  them. 

649.  Geography, — The  common  ash  is  indigenous  to  Sweden,  Nor- 
way, Bussia,  and  the  south  of  Europe,  and  is  said  to  be  found  also 
in  the  north  of  Africa.     In  Britain  it  is  found  growing  naturally  in 
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many  places,  from  the  north  of  Scotland  to  the  south  of  England,  and 
almost  in  all  cases  on  good  deep  soil,  and  seldom  on  exposed  sites  and 
poor  soils. 

650.  Description  of  tree. — The  common  ash  is  undoubtedly  one  of 
the  grandest  of  our  forest-trees,  whether  it  is  found  in  a  plantation  or 
on  a  park.  Many  object  to  the  ash  being  introduced  into  modern 
landscape  on  account  of  the  lateness  of  the  tree  in  coming  into  leaf, 
that  being  generally  about  the  first  week  of  June,  by  which  time 
most  other  trees  are  in  almost  full  leaf,  itself  standing  alone  bare, 
and  apparently  in  winter.  This  objection  is,  in  our  opinion,  very 
superficial,  and  of  little  weight ;  for  this  very  peculiarity  of  the  tree 
gives  it  an  interest  in  the  eye  of  refined  taste  which  is  not  to  be  found 
in  any  other  tree ;  for  what  is  more  pleasing  than  to  see,  at  a  time 
when  all  other  trees  are  in  full  leaf,  the  ash  first  swelling  its  large 
black  buds,  and  unfurling  its  leaves  to  the  summer's  sun  ?  Another 
objection  formed  against  the  introduction  of  the  ash  into  the  park  is, 
that  it  is  the  first  tree  to  lose  its  leaves  in  the  autumn.  This  is 
indeed  true ;  but  even  when  the  tree  is  newly  stripped  of  its  leaves, 
its  appearance  here  and  there  as  a  leafless  naked  tree  contrasts  well 
with  the  masses  of  sickly  foliage  upon  the  adjoining  trees.  Apart, 
however,  from  the  lateness  of  the  tree  in  coming  into  leaf,  cmd  its 
being  suddenly  stripped  of  its  foliage  in  the  autumn,  the  ash  is  to  be 
admired  as  a  stately  proportionable  tree,  and  is  well  worthy  of  a 
place  in  every  British  landscape.  The  foliage  of  the  ash  is  of  a 
beautiful  light-green  colour,  and  is  what  is  termed  pinnate^  or  winged 
(see  fig.  74) ;  and  the  young  shoots  are  flattenedy  of  a  very  brittle 
texture,  and  are  furnished  with  very  prominent  dark-coloured  buds 
(see  fig.  75). 

The  natural  habit  of  the  ash  is  that  of  a  tall  tree  of  first-rate 
magnitude,  but  inclined  to  grow  tall  rather  than  to  great  girth  of 
stem.  In  plantations  of  a  moderate  thickness,  this  tree  is  extremely 
apt  to  run  up  to  a  great  height  without  taking  a  proportionate  girth 
along  with  its  height ;  but  when  the  plantation  in  which  it  grows  is 
kept  rather  thin  and  cury,  the  side  branches  are  easily  checked,  and 
excellent  tall  timber  is  formed.  When  growing  in  a  park  or  open  lawn, 
the  ash  forms  a  large-headed  tree  of  imposing  effect ;  and  in  this  case  a 
large  stem  is  generally  formed,  quite  in  proportion  to  the  massy  top. 

651.  Economic  uses  of  timber. — There  is,  perhaps,  none  of  our 
forest-trees  the  wood  of  which  can  be  applied  to  so  many  different 
useful  purposes  as  that  of  the  ash.  As  to  its  toughness  and  elasticity, 
no  tree  grown  in  our  woods  can  be  compared  to  it.  As  an  example 
of  this  property,  it  is  only  necessary  to  look  to  the  articles  made  from 
it  by  the  sievewright  and  the  basket-maker,  in  whose  hands  ash- wood 
bends  like  a  piece  of  wire.     The  value  of  ash  timber  is  always  in- 
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creased  by  the  rapidity  of  ita  growth,  and  is  in  its  most  useful  state 
when  comparatively  young,  and  not  much  over  sixty  years  old.     The 

Fig.  71  ^-  "■ 


timber  is  much  in  use  by  the  coacbmaker  and  cartwr^ht,  and  in 
many  parts  of  agricultural  machinery  aah  is  still  much  used.  It  is 
particularly  valuable,  in  its  youiig  stt^ea,  for  hop-poles,  hoops,  crates, 
handles,  and  for  fencing  purposes ;  and  in  many  parts  of  England 
ash-coppice  is  cultivated  to  a  lai^e  extent  for  crate-wood,  for  packing 
up  articles  manufactured  at  the  potteries. 

652.  Soil  and  situation. — The  ash  is  in  all  respects  a  hardy  tree, 
and  accommodates  itself  to  most  soils  and  situations  not  too  high-lying 
and  exposed ;  but  to  grow  it  to  large  dimensions  of  timber,  and  to 
havfl  that  of  good  quality,  the  tree  must  be  planted  in  a  rather  low- 
lying  situation,  and  on  a  strong  loamy  soil,  but  not  a  retentive  one, 
nor  on  one  wet  in  the  subsoil,  as,  although  the  ash  agrees  with  a 
moderate  degree  of  moisture,  still  the  land  od  which  it  grows  best  is 
in  all  cases  found  to  be  porous,  deep,  and  free  from  stagnant  water  in 
the  subsoiL  There  is  no  situation  so  well  fitted  for  the  profitable 
growth  of  the  ash  as  the  sides  of  ravines,  having  a  good  strong  loamy 
soil,  where  there  is  a  constant  supply  of  water  for  the  roots  from  the 
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ground  above ;  and  even  in  such  cases  the  best  and  largest  trees  will 
be  found  on  the  lower  parts,  where  there  is  most  shelter  and  the 
strongest  soil. 

653.  Broipagation  and  cvlture, — The  ash  is  propagated  by  seeds, 
and  varieties  are  extended  by  grafting  and  budding  on  plants  of  the 
same  species.  The  seeds  are  enclosed  in  what  is  termed  saTnaras,  or 
keys,  which  are  generally  ripe  for  gathering  about  the  end  of  October. 
When  gathered  for  the  purpose  of  sowing,  the  seeds  should  be  mixed 
with  a  quantity  of  dry  sand  or  light  dry  earth,  in  which  they  should 
be  kept  for  eighteen  months,  in  order  to  rot  off  the  outer  coat ;  and 
in  order  the  more  effectually  to  insure  this,  the  whole  mass  of  seeds 
and  sand  should  be  turned  every  three  months.  This  mass  of  sand 
and  seed  should  not  be  much  over  1  foot  in  depth,  as,  if  more,  it  will 
be  liable  to  heat,  and  in  consequence  the  vitality  of  the  seed  would 
be  injured.  In  the  second  March  after  they  are  gathered,  the  seeds 
should  be  sown  in  rows  rather  thinly,  and  upon  any  moderately  well- 
pulverised  soiL  They  are  sure  to  come  up  thickly,  and  confine  one 
another,  if  not  sown  thin — say  one  seed  to  every  3  square  inches ; 
and  the  covering  of  earth  should  not  exceed  |  of  an  inch.  In  the 
following  spring  the  plants  will  be  ready  for  being  transplanted  into 
the  nursery-rows,  which  may  be  15  inches  one  from  another,  and  4 
inches  plant  from  plant  in  the  rows.  When  the  plants  have  stood 
two  years  in  the  nurseiy-rows,  they  may  be  removed  and  transplanted 
into  the  forest-ground ;  but  if  wanted  of  a  larger  size,  they  may  be 
left  a  year  longer. 

654.  In  duration  the  common  ash-tree  is  superior  to  many  of  our 
hardwood  trees,  there  being  instances  of  them  over  300  years  old  in 
several  parts  of  the  country ;  and  upon  many  estates  there  are  ash- 
trees  known  to  be  upwards  of  200  years  old,  and  yet  apparently  in 
health.  In  England  there  are  many  fine  specimens  of  ash;  for 
example,  at  Longleat,  in  Wiltshire,  there  are  several  trees  having 
clear  stems  of  nearly  50  feet,  and  which  measure  from  10  to  14 
feet  in  circumference.  On  many  other  places  both  in  England  and 
Scotland,  there  are  fine  specimens  of  old  ash-trees,  some  of  them 
measuring  from  15  to  20  feet  in  circumference  of  stem,  with  pro- 
portionate tops. 


SECTION  IT. — THE  ELM  (ULMUS) — LINNJEAK   SYSTEM,   PENTANDBIA  DIOTNU. 

655.  Character  of  genus. — ^Flowers  pentapetalous,  inferior.     Cap- 
sules closed,  membranous,  compressed,  bordered,  superior. 

656.  There  are  several  species  of  elm,  from  the  dwarf  sort,  Ulmiis 
pumila,  a  native  of  Siberia,  which  grows  only  some  four  feet  high,  to 
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the  Ulmus  camiyestris,  or  English  elm,  which  often  grows  to  the  height 
of  100  feet.  There  are  also  several  species,  natives  of  North  America, 
which  in  their  native  climate  form  large  trees,  but  which  are  not 
suited  for  cultivation  as  timber  in  Britain,  but  merely  as  ornamental 
specimens  of  their  kinds  in  our  pleasure-grounds.  We  shall  refer  to 
two  species  only — the  Ultmis  campestris  and  the  U,  mantana — as 
these  are  the  two  principal  ones  for  profitable  cultivation  in  firitain. 
Therefore  we  will  commence  our  observations  on  these  with  the  first- 
named. 


Fig.  76. 


Ulmus  campestris,  or  common  English  Elm. 

657.  Specific  character, — Leaves  doubly  serrate,  unequal  at  base. 
Flowers  subsessile,  clustered  5,  androus.     Fruit  smooth. 

The  English  elm  is  easily  distinguished  from  the  U.  montana,  or 
Scots  elm,  by  having  the  young  shoots  of  a  slender  form,  and  those 

of  the  last  year  springing  alternately 
upon  each  side  of  the  preceding 
young  shoots  (see  fig.  76).  The  leaves 
also  all  spring  from  the  young  shoots 
in  cm  alternate  manner;  and  when 
these  are  off  in  the  winter  season, 
the  slender  and  irregular  appearance 
of  the  young  wood  contrasts  beauti- 
fully with  the  rugged  appearance  of 
the  bark  upon  the  old  wood,  and  gives 
the  branches  altogether  a  light  and 
airy  appearance.  The  leaves  (fig.  77) 
are  small  as  compared  with  those  of 
the  V.  montana :  they  are  doubly  ser- 
rated, rough  and  hcuxl  to  the  touch, 
and  of  a  beautiful  dark-green  coloxir, 
and  unequal  at  the  base,  which  is  a 
particular  characteristic  of  all  the  dif- 
ferent species  of  the  elm. 

658.  Geography, — ^The  U.  eampedris 
is  indigenous  to  the  middle  and  south- 
ern parts  of  Europe,  and  to  the  west 
of  Asia.  It  is  found  very  plentifully  in  France  and  Spain,  and  is 
generally  beHeved  to  be  a  native  of  England  as  welL  That  it  is  so 
is  doubted  by  many,  however,  from  the  fact  that  the  tree  very  sel- 
dom ripens  its  seeds  in  Britain,  that  occurring  only  in  very  favour- 
able seasons. 

659.  Desaription  of  tree, — This  tree,  next  to  the  oak,  is  the  most 


THE  ELM.  216 

generally  cultivated  for  ornamental  purposes  in  England,  where  it  is 
found  in  great  perfection,  adorning  the  parks  and  lawns  of  landed 
proprietors.       It  is   also  a  very  common  pig.  77. 

hedgerow  timber  in  many  parts  of  Eng- 
land ;  3S,  for  instance,  in  the  valley  of  the 
Severn,  where  it  may  be  seen  in  great 
perfection.  It  is  generally  admitted  to 
be  one  of  the  tallest  and  finest  of  our 
European  timber -trees  for  park  scenery, 
and  lives  to  a  considerable  age.  In  fav- 
ourable situations  this  tree  grows  rapidly, 
sometimes  attaining  so  much  as  25  feet 
in  height  when  only  ten  or  twelve  years 
planted.  The  general  character  of  the 
tree  is  that  of  a  tall,  upright  habit  of 

growth,  with  a  straight  stem,  generally  from  3  to  5  feet  diameter 
when  of  mature  age,  while  the  branches  are  slender  in  proportion  to 
the  diameter  of  trunk. 

660.  £conomie  -uses  of  timber. — ^The  timber  of  the  U.  campestris  is 
particularly  strong  in  what  is  termed  lateral  fibre,  but  is  deficient  in 
longitudinal  adhesion  of  fibre.  Its  strength  in  lateral  fibre  fits  it  ad- 
mirably for  the  making  of  blocks  and  dead-eyes  for  the  rigging  of 
ships,  and  for  this  purpose  it  is  much  used.  It  is  very  much  used 
also  in  the  shape  of  naves  for  wheels,  and  a  good  deal  of  it  is  used  in 
furniture-making.  In  short,  the  timber  of  this  tree  is  used  in  England 
for  a  great  variety  of  purposes  in  connection  with  rural  affairs — such 
as  troughs  for  conveying  and  retaining  water,  and  for  supporting  the 
banks  of  water-courses,  &c. 

661.  Soil  and  situation. — This  tree  attains  its  largest  dimensions 
on  a  deep,  rich,  and  dry  loam — not  of  the  character  of  clay  nor  of 
that  of  sand  or  gravel,  but  of  a  free,  open  loam.  The  tree  will 
indeed  grow  and  prosper  on  most  ordinary  lands,  if  they  are  dry ; 
but  to  have  it  in  perfection,  the  land  must  be  of  a  good,  deep,  dry 
character. 

662.  Propagation  and  culture. — In  the  southern  parts  of  Europe 
the  U.  campestris  is  raised  from  seeds,  and  plants  are  often  procured 
from  these,  and  especially  from  the  south  of  France ;  but  in  this  coun- 
try, where  the  seeds  seldom  ripen,  we  have  either  to  import  the  seed 
or  propagate  the  tree  by  suckers  from  tlie  roots  of  ihe  old  trees,  which 
are  had  in  abundance ;  or  by  layers,  which  is  the  method  by  which 
plants  of  the  true  kind  are  procured,  and  the  plan  still  adopted  in 
many  public  nurseries  for  the  propagation  of  this  tree ;  and  in  this 
place  it  may  be  proper  to  show  how  the  work  is  done. 

The  process  of  layering  consists  in  having,  first,  a  piece  of  ground 
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planted,  at  about  6  feet  apart,  with  plants  of  the  English  elm,  or 
any  other  tree  that  it  may  be  desirable  to  propagate  in  this  way. 
When  these  have  stood  for  three  or  perhaps  four  years,  in  order 
to  gain  sufficient  strength,  they  are  cut  over  to  within  three  or  four 
eyes  of  the  ground,  in  the  same  manner  as  a  bed  of  osiers.  When 
the  eyes  have  pushed  out  shoots  of  one  year's  growth,  they  are  in 
the  autumn,  when  these  shoots  are  ripe,  fit  for  layering.  In  layering 
the  shoots  which  are  meant  to  become  young  plants  or  trees,  all 
the  ground  about  the  plants  is  dug  and  made  perfectly  clean  from 
weeds,  all  stones  being  also  taken  out  When  the  ground  has  been 
thus  prepared,  the  young  shoots  are  bent  down  regularly  round 
the  parent  stool  (see  fig.  78)  into  the  earth,  and  are  kept  in  their 
p,^  ^g  places  by  small  wooden  p^  a  a. 

and    covered    with    soil    about   4 
inches  deep  at  the  part  bent  into 
the   ground.      The   top    part    of 
each  shoot  i  6  is  turned  up  in  an 
upright  direction  out  of  the  soil, 
and    in    a   few    months   the   part 
which  is  buried  in  the  soil  c  c  takes 
root,  when  of  course  each  shoot  becomes  a  perfect  plant  in  itself, 
and  may  be  removed  in  the  autumn  following  with  all  the  fibrous 
roots  attached,  when  they  are  planted  out  in  nursery-lines,  in  order 
to  gain  more  strength  before  being  put  out  into  the  foreat^;round. 
Great  care  must  be  observed   in  cutting  away  the  young  and  newly 
rooted  plants  from  the  parent  stem ;  and  before  the  spade  is  put 
into  the  groiind  in  order  to  loosen  their  roots  from  the  soil,  they 
should  all  be  cut  away  from  the  parent  by  using  a  sharp  knife, 
taking  care  not  to  pull  up  the  shoot  in  the  act  of  cutting.     When 
the  young  plants  have  been  all  taken  away,  the  stools  should  have 
all  the  stumps  of  the  branches  which  were  cut  off  taken  away,  and 
young  shoots  will  proceed  from  the  cut  parts  the  following  spring, 
which  again  will  answer  for  layers  in  the  autumn,  as  at  <^     This 
process   goes   on    successively :    each   summer's   shoots   which  rise 
upwards    are  in   the  autumn  laid  down  in   order    to    become   new 
plants;  and  while  these  are  in  the  act  of  making  roots,  the  parent 
stool   is    again  employed  sending   up    a    new  supply  of   shoots   to 
succeed  them.     When  a  severe  drought  sets  in,  the  ground  should 
be  liberally  watered  in  order  to  encourage  the  rooting  of  the  young 
plants. 

In  England  this  tree  attains  large  dimensions.  For  example,  at 
Sion  House,  Isleworth,  in  the  neighbourhood  of  London,  there  are 
specimens  upwards  of  100  feet  high,  with  stems  bom  5  to  8  feet 
in  diameter,  forming  large  and  spreading  tops  of  grand  and  impos- 
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ing  aspect.  In  Kensington  Park  also,  in  the  immediate  neighbour- 
hood of  London,  there  are  many  handsome  specimens  of  this  species, 
several  of  them  being  upwards  of  100  feet  high,  with  stems  from 
5  to  6  feet  in  diameter.  At  Longleat,  Wiltshire,  there  is  a  speci* 
men  120  feet  high,  with  a  circumference  of  20  feet  at  4  feet  from 
the  ground. 


Ulxus  MONTANA,  Scots  or  Wjch  Elm. 

663.  Specific  character. — ^Leaves  doubly  seiTated,  unequal  at  base. 
Flowers  6 — 8,  androus,  stalked.     Fruit  fringed  at  base. 

The  Wych  elm  is  easily  distingxiished  from  the  U.  campestris 
by  the  greater  size  of  its  leaves :  these  are  what  is  termed  rtmgh 
and  broad,  with  a  longer  point,  and  are  more  deeply  serrated  than 
in  the  other  species  (see  fig.  79). 

The  young  shoots  are  much  stronger,  and  altogether  more  mas- 
sive, than  those  of  the  27.  campestris  (see  fig.  80),  and  are  slightly 
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Fig.  80. 


downy  in  their  first  stages.  Another  distinguishing  character  of  the 
Wych  elm  is  its  producing  no  suckers  from  its  roots,  which  all  the 
varieties  of  the  English  elm  constantly  do :  by  this  it  is  easily 
known,  independent  of  any  other  peculiarity. 

664.  Ckography — The  U.  rrwrUana  is  a  native  of  Britain  and  of 
other  parts  of   Europe,  and  is  cultivated  in   Scotland   more   than 
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the  English  elm  is.  It  is  cultivated  extensively  in  Ireland  as  a 
timber-tree ;  but  in  England,  and  on  the  continent  of  Europe,  it  is 
not  much  cultivated,  the  U.  eampedris  being  preferred  in  those 
parts. 

665.  Description  of  tree, — ^The  Wych  elm  forms  a  laige-headed 
spreading  tree,  having  its  limbs  strong  and  diverging,  which  gives 
it  a  magnificent  appearance  among  other  trees  of  a  stiff  character ; 
and  when  the  tree  has  arrived  at  fuU  maturity,  the  branches,  from 
their  great  weight,  incline  to  hang  down  in  a  drooping  position  at 
the  extremities,  forming  rich  festoons  when  in  full  leaf.  This  is 
the  habit  of  the  tree  when  grown  upon  an  open  park,  with  free 
air  to  develop  its  brandies ;  but  in  such  a  position  it  seldom  attains 
to  its  greatest  height  and  magnitude  as  a  timber-tree.  When  grown 
in  the  forest,  and  where  it  has  not  so  much  free  room  to  extend  its 
side  branches,  its  diverging  habit  is  checked  ;  but  in  such  a  position 
we  almost  always  find  it  contains  the  greatest  quantity  of  available 
timber,  and  forms  a  tree  of  first-rate  magnitude.  The  27.  montana 
is  of  much  quicker  growth  than  the  U.  campestris^  and  indeed  is 
generally  of  a  very  rambling  habit  in  its  young  stages,  and  till  it 
gets  its  leader  fairly  on  the  ascendancy:  afterwards  it  grows  more 
upright,  and  soon  attains  considerable  height  This  tree,  when  left 
to  itself  in  an  open  park,  forms  one  of  the  most  picturesque  and 
beautiful  imaginable.  It  may,  indeed,  often  be  surpassed  by  its  neigh* 
hour  the  English  elm  in  regard  to  its  height  and  cleanness  of  stem, 
but  it  cannot  be  surpassed  in  the  general  effect  of  its  outline.  It 
in  all  cases  stands  unrivalled  upon  the  lawn,  its  appearance  being 
altogether  natural,  light,  and  easy.  The  EngUsh  elm  has  a  stiff, 
unbending  outline  :  the  Wych  elm  is  the  opposite  of  this. 

666.  Economic  uses  of  timber. — In  Scotland  the  wood  of  this  tree 
is  much  sought  after  for  all  country  purposes — such  as  cart  and 
waggon   shafts,  plough   swing-trees,   cart-naves,  wheel-barrow  and 
cart  framing,  &c.,  &c. ;  indeed  there  are  few  purposes  to  which  ash 
is  generally  applied,  for  which  elm  is  not  used  instead  when  that 
wood  cannot  be  got  conveniently  and  of  good  quality,  and  for  these 
it  is  well   adapted   from   the   toughness    of  its   longitudinal   fibre. 
Large  quantities  of  this  kind  of  elm  timber  are  used  for  railway 
purposes,  and   especially  for  handles  for  implements  used  by  the 
workmen  in  connection  with  them.     In  England  the  timber  of  the 
U,  montana  is  not  much  used,  that  of  the  English  elm  being  gen- 
erally  preferred  together  with  that  of  the  ash  where  toughness  of 
fibre  is  required. 

667.  SoU  and  sittiation, — The  U.  montana  delights  in  deep  glenfi 
and  ravines,  on  a  deep  open-bottomed  soil,  where  it  can  get  its 
roots   down  into  the  debris  of  rock,  and  where  fresh  moisture    is 
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constantly  passing  along ;  \>\it  it  does  not  succeed  if  its  roots  get 
into  stagnant  water.  The  largest  trees  we  have  seen  of  the  kind 
were  on  the  sides  of  a  running  stream,  where  the  roots  had  access 
to  the  water  without  its  lodging  about  them ;  and  there  the  soil  was 
a  sandy  loam,  very  open  and  porous.  The  tree  likes,  and  always  grows 
better  in,  a  heavy  soil  than  in  a  light  one — ^that  is,  it  will  grow 
better  on  a  stiff  or  clay  loam  than  it  will  do  on  land  of  a  very  sandy 
or  gravelly  character ;  but  it  prefers  soil  of  a  medium  description, 
as  on  such  the  best  trees  are  always  found. 

668.  Propagation  and  culture. — The  Wych  elm  is  propagated  from 
seed,  which  is  generally  found  very  plentiful  upon  old  trees  from 
the  end  of  May  to  the  middle  of  June.  The  seed  being  very  light, 
and  easily  blown  about  by  the  wind  when  fallen,  it  should,  when 
ripe,  be  gathered  by  the  hands  from  the  tree,  and  not  allowed  to 
fall ;  and  when  it  is  gathered  it  should  be  sown  immediately,  as  it 
will  not  keep  long.  It  should  be  sown  in  rows  15  inches  apart  in 
the  nursery,  upon  a  fine  light  soil,  and  should  not  be  covered  to  a 
greater  depth  than  half  an  inch.  The  seeds  spring  up  very  freely 
and  quickly,  and  will  be  ready  for  planting  out  into  nursery-rows 
in  the  following  spring :  in  planting  them  into  rows,  there  may  be 
about  20  inches  between  each,  and  the  plants  may  stand  in  the  rows 
about  4  inches  from  one  another.  When  they  have  stood  two  years 
they  will  be  ready  for  planting  out  on  the  forest-ground. 

669.  Fine  specimens  of  the  U.  montana  are  to  be  found  on  msmy 
places.  These  are,  indeed,  so  common  in  all  parts  of  the  country 
that  it  would  be  superfluous  to  refer  here  to  any  one  in  particular. 
SufBce  it  to  say,  that  specimens  from  80  to  90  feet  high,  with  stems 
from  3  to  5  feet  in  diameter,  are  common  in  most  parts  of  the 
country. 

SECTION   V. — THB  BEECH   (fAGUS) — LINN^fiAN  STSTBlf,   MON(ECIA  POLTANDIUA. 

6Y0.  Character  of  gemis, — Barren  flower  in  a  globose  catkin ; 
perianth  single,  campanulate,  6-cleft;  stamens  5  to  12.  Fertile 
flower  2,  within  a  4-lobed  prickly  involucre;  perianth  single,  urceolate, 
with  4 — 5  minute  lobes ;  germen  incorporated  with  the  perianth, 
3-celled,  two  of  them  becoming  abortive.  Styles  3.  Nuts  one- 
seeded,  invested  with  the  enlarged  involucre. 

671.  There  are  only  two  species  of  the  beech — F.  sylvatica  and 
F.  ferruginea — described  in  our  catalogues  of  trees,  the  former  being 
the  common  beech  of  our  woods,  and  the  latter  a  native  of  America ; 
bat  there  are  several  varieties  of  the  former  in  cultivation  in  our 
nurseries.  We  will,  however,  refer  only  to  the  common  beech,  as 
it  IB  the  only  species  cultivated  as  a  timber-tree  in  this  country. 
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FAQtts  8TLTA.TICA,  or  common  Beech. 

672.  Spec^  character. — Leaves  ovEte,  glabrous,  obsoletely  den- 
tate ;  ciliate  on  theii  margins. 

673.  Geography. — The  F.  sylvatica,  or  common  beech,  is  a  natiTe 
of  most  of  tiie  temperate  parts  of  Europe,  ftom  Norway  southwards 
to  the  Mediterranean,  and  eastward  even  to  the  west  of  Asia.  It 
is  plentiful  in  the  southern  parts  of  Eussia.  In  Britain  it  is  found 
plentiful,  seemingly  in  a  natural  state  of  growth,  on  many  parts, 
particularly  in  Dorsetshire  and  Berkshire,  and  more  especially  where 
the  land  is  of  a  chalky  description,  such  as  on  the  chalk  hills  in 
Wiltshire  and  Hampshire.  Whether  it  may  be  indigenous  to  Scot- 
land is  not  satisfactorily  accounted  for;  but  be  this  as  it  may,  the 
tree  prospers  well  in  aU  the  southern  and  middle  parts  of  the  coun- 
try, and  even  attains  very  considerable  dimensions  in  some  of  tlie 
more  northern  parts. 

674.  Deacrvption  of  tree. — The  common  beech  is  a  very  hardy  tree 
— one  of  our  hardiest ;  for  in  Devonshire,  where  some  parts  are 
much  exposed  to  severe  west  winds,  no  tree  appears  to  stand  so 
well,  and  that  in  high  exposed  situations  upon  a  poor  thin  gravelly 
soil.  In  many  high-lying  parts  of  Scotland,  too,  where  even  the 
Scots  pine  has  failed  upon  a  thin  soil,  we  have  seen  the  beech  grow 
and  make  an  excellent  shelter,  and  that  near  the  sea-shore, — ^which 
points  out  that  it  makes  an  excellent  tree  for  planting  along  the  sea- 
shore as  a  protection  for  the  more  valuable  forest-trees. 

Besides  the  useful  property  of  being  a  hardy  tree,  the  beedh  is 
Pj^  gj  also  an  extremely  ornamental  one,  and  is 

often  found  of  dimensions  far  surpassing  the 
oak.  It  rises  generally  with  a  clear  stem, 
with  massy  branches  spreading  almost  hori- 
zontally; and  when  in  full  leaf,  the  tree  has 
altogether  a  light  and  airy  appearance,  con- 
trasting beautifully  with  the  sycamore  or 
horse-chestnut,  which  have  a  heavy  sombre 
aspect.  In  duration  as  a  tree,  the  beech  is 
much  inferior  to  the  oak,  sycamore,  and 
chestnut. 

The  beech  is  a  tree  easily  known  from  any 
other  in  the  forest  by  its  smooth  bark  and 
light-green  silky  leaves.  The  leaves  are  what 
is  termed  ovtUe  and  obsoletely  dmtate,  being 
fringed  on  the  margin  (see  fig.  81).  The 
beech  in  its  young  state  generally  retains  its  leaves  all  winter  till 
it  is  from  15  to  20  years  old,  when  they  drop  them  like  any  other 
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decidaons  tree ;  but  if  the  beech  be  kept  cut  down  in  the  form  of 
a  hedge,  it  retains  its  leaves  all  winter,  so  long  as  the  plants  exist 
in  a  healthy  state — a  remarkable  feature  in  the  nature        pjg.  ^ 
of  the  tree,  and  one  which  characterises  the  beech  as 
the  best  of  all  plants  for  a  hedge  where  shelter  is  the 
object 

The  young  shoots  of  the  beech  are  numerous  upon 
the  larger  branches,  and  are  rather  slender  in  appear- 
ance, and  of  a  somewhat  brittle  texture  (see  fig.  82). 

676.  Economic  uses  of  timber, — The  beech  is  not 
considered  a  timber  of  much  value,  as  the  wood  is  very 
brittle  and  short-grained,  and  not  well  adapted  for  pur- 
poses where  strength  and  durability  are  required.  At 
one  time  the  wood  of  the  beech  was  much  used  for 
machinery,  particularly  by  millwrights ;  but  since  the 
extensive  use  of  iron  in  all  machinery,  the  beech  is  very 
little  used  for  that  purpose.  The  wood  of  the  beech, 
when  in  a  young  state,  is  proverbially  of  short  dura- 
tion. However,  the  beechwood,  when  kept  constantly 
wet,  is  remarkably  durable,  as  is  the  case  when  it  is 
made  into  water-wheels ;  but  if  it  is  kept  constantly 
dry,  as  in  the  case  of  roofing  in  a  house,  it  lasts  but 
a  short  time  as  compared  with  many  other  sorts  of 
timber.  Beech,  however,  is  yet  much  used  for  the 
following  purposes :  Framing  for  certain  kinds  of  household  fumi- 
toie,  panels  for  carriages,  carpenters'  planes,  wooden  bowls,  granary 
shovels,  and  many  small  articles  in  turnery.  It  is  also  much  used 
for  making  charcoal  for  colour-manufacturers,  and  we  have  disposed 
of  large  quantities  of  it  in  this  way. 

676.  SoU  wnd  sittuUion. — The  beech  will  grow  well  on  most 
dry  light  soils,  and  delights  especially  in  a  chalky  land,  even  although 
that  may  be  heavy  and  of  a  stiff  nature,  but  will  not  succeed  on 
land  at  all  of  a  wet  character  in  the  subsoil.  We  have  seen  this 
tree  form  large  specimens  on  most  kinds  of  land,  but  the  best  and 
largest  we  have  always  found  on  a  dry  and  rather  Ught  descrip- 
tion of  soil,  having  a  considerable  proportion  of  lime  or  chalk.  How- 
ever, although  this  is  the  case  in  regard  to  the  beech,  it  is  often 
found  luxuriating,  and  forming  excellent  specimens  and  good  quality 
of  timber,  upon  lands  of  an  opposite  character — that  is,  upon  a  stiff 
clay  land.  In  short,  the  beech  is  of  a  very  accommodating  nature 
in  regard  to  soil,  and  we  have  no  doubt  it  is  from  this  that  we  see 
at  the  present  day  so  many  old  beech-trees  about  the  seats  of  pro- 
prietors both  in  England  and  Scotland.  As  to  situation,  although 
the  beech  may  be  said  to  be  one  of  the  hardiest  of  our  forest-trees, 


222  THE   BEECH. 

still  it  does  not  develop  itself  to  anything  like  large  dimensions 
unless  it  is  planted  on  a  rather  low-lying  and  sheltered  part  of 
the  country. 

677.  Propagation  and  culture, — ^The  beech  is  propagated  from  the 
seeds,  or  ntUs,  which  are  well  known :  these  are  gathered  when  they 
fall  from  the  trees  in  the  months  of  October  and  November.  Some 
nurserymen  sow  the  nuts  immediately  in  beds  when  they  are 
gathered ;  but  in  our  opinion  this  is  not  a  good  plan,  for  when 
sown  in  the  month  of  November,  and  lying  in  the  earth  all  winter, 
the  seeds  are  exposed  to  the  attacks  of  mice  and  other  vermin,  which 
thin  them  very  much,  and  of  course  cause  a  great  deal  of  extra 
trouble  in  preserving  them  unhurt.  Our  method  is,  to  mix  the 
seed,  when  gathered,  with  a  quantity  of  dry  sand,  previously  pre- 
pared, and  allow  it  to  lie  in  that  state  till  the  month  of  March,  when 
it  may  be  sown  upon  a  light  soil,  and  covered  with  about  three- 
fourths  of  an  inch  of  earth,  and  in  this  state  the  seeds  will  vegetate 
quickly.  We  may  mention  that  we  always  sow  in  rows  and  never 
in  beds,  as  when  in  beds  the  plants  become  so  much  crowded  as 
to  injure  each  other  before  they  are  ready  for  removal ;  whereas  in 
rows  they  have  always  room  on  either  side,  and  so  become  strong 
and  healthy  before  the  time  of  removal.  The  plants  require  to 
remain  two  years  in  the  seedling  state  before  being  transplanted 
out  into  the  nursery-rows,  which  may  be  done  any  time  from 
November  to  March  when  the  weather  is  open.  The  distance  between 
the  rows  in  the  nursery  may  be  about  18  inches,  and  the  plants  may 
be  put  in  about  4  inches  cue  from  another.  When  the  plants  have 
stood  two  years  in  the  nursery-rows,  they  will  answer  well  for  all 
purposes.  While  the  beech  is  in  the  nursery  no  pruning  of  the 
branches  should  be  allowed,  as  the  plant  does  not  stand  cutting 
well  in  its  young  stages.  Indeed,  no  pruning  should  be  performed 
on  the  beech  till  the  plants  have  become  well  established  in  their 
permanent  sites.  We  make  this  remark  as  we  have  often  seen  the 
beech  very  much  injured  by  pruning  when  it  was  removed  from 
the  nursery  and  planted  out  in  the  open  groimd. 

678.  The  beech  attains  a  large  size  on  suitable  soils.  On  the 
chalk  districts  of  England  there  are  many  beech-trees  of  very  large 
dimensions,  especially  on  the  parks  of  landed  proprietors — some  of 
them  measuring  upwards  of  110  feet  in  height,  with  stems  from 
4  to  6  feet  in  diameter  at  5  feet  from  the  ground.  On  many  places 
in  Scotland  there  are  also  fine  specimens  of  the  beech,  some  measur- 
ing from  80  to  100  feet  high,  with  stems  equal  in  diameter  to  most 
of  those  found  in  England. 
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BBCnOH   VI. THE  UAFLE   (aCBr) — L1NN£1H   8TBTB1I,   POLTOAHIA   HONCECIA. 

679.  Character  of  genug. — Flowers  monoecious.  Hermaphrodite — 
calyx  5-fid. ;  corolla  5  petals  ;  stamens  8  ;  styles  2  ;  samara  winged 
at  end,  1-seeded.     Male — calyx  5-fid.;  corolla  5  petals;  stamens  8. 

680.  There  are  many  species  of  maple,  but  the  only  ones  we  think 
it  worthy  to  attend  to  in  a  work  of  this  kind  are — 1st,  the  great 
maple  or  sycamore ;  2d,  the  Norway  maple ;  and  3d,  the  sugar 
maple  of  America.  We  shall  begin  our  description  with  the  first 
named. 


Acer  pskudo-Pl4TANC8,  Sycamore  or  Great  Maple. 

681.  Specific  cAararier.— Leaves  cordate,  6-lobed,  glaucous  and 
emooth  beneath ;  lobes  unequally  toothed ;  racemes  pendulous ;  fruit 
smooth. 

682.  Geography. — The  Bycamore  is  found  indigenous  to  various 
parts  of  Europe — Switzerland,  Germany,  and  Italy  especially ;  and 
is  found  chiefly  on  the  hiUy  parts  of  these  countries.  Whether  it 
is  really  a  native  of  Britaiu  is  doubtful ;  but  be  this  as  it  may,  it 
is  as  hardy  as  any  other  tree  we  have — and  indeed  is  as  well 
fitted  to  our  climate  as  the  ash  or  the  elm. 

683.  Description  of  tree. — The  sycamore  is  very  easily  distin- 
guished by  its    beautiful    5  -  lobed  ^    gj 

leaves;  or,  as  botauiata  describe 
them,  A^art-shaped,  with  5  acum- 
inate, unequally  -  toothed  lobes  (see 
fig.  83). 

It  is  a  tree  of  first  -  rate  magni- 
tude, and  lives  to  a  great  age.  It 
is  of  rapid  growth ;  and  £rom  its 
leaves  being  large,  it  always  pre- 
sents a  heavy  mass  of  foliage  as 
compared  with  most  other  trees. 
From  the  latter  feature  in  the  ap- 
pearance of  the  tree,  many  consider 
it  of  a  heavy  and  gloomy  aspect, 
and  not  fit  to  be  introduced  into 
particular  parts  of  landscape, — espe- 
cially, they  say,  where  a  lively  nat- 
ural effect  is  desired.  Our  opinion,  however,  is  quite  the  opposite 
oE  this.  Only  let  the  fine  effect  that  this  tree  has  upon  our  lawns 
and  parks  about  the  end  of  April  and  beginning  of  May  be  con- 
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sidered :  it  is  then  that  the  sycamore  appears  to  best  advantage  ;  its 
light-green  leaves  have  then  a  freshness  and  a  lightness  indescribable, 
and  give  the  park  upon  which  the  trees  stand  quite  an  oriental 
appearance.  The  very  circumstance  of  the  sycamore  coming  into 
leaf  earlier  than  almost  any  other  tree  upon  the  lawn,  makes  it  a 
favourite  with  the  lovers  of  natural  scenery;  and  even  in  the  midst 
of  summer  the  tree  presents  a  grand  unbroken  mass  of  foliage,  which 
contrasts  pleasantly  with  other  trees  of  a  more  airy  character,  par- 
ticularly if  the  situation  be  a  prominent  one.  The  sycamore  is  not 
a  tree  that  carries  height  along  with  its  girth  compared  with  many 
other  forest-trees ;  and  this  is  particularly  the  case  when  it  is  found 
growing  free  in  an  open  park  or  lawn.  In  such  a  situation  it  forms 
a  rather  short  massive  stem,  with  a  spreading  head  of  frequently 
very  great  magnitude. 

684.  Economic  uses  of  timber. — The  sycamore,  when  of  large 
dimensions,  is  a  very  valuable  tree,  often  being  sold  at  rates  varying 
from  2s.  to  3s.  per  cubic  foot.  The  timber  is  reckoned  of  excellent 
quality,  and  when  well  matured  and  of  large  dimensions  it  is  sure 
to  sell  at  a  good  price,  but  when  of  small  sizes  it  is  not  reckoned 
of  much  value.  There  is  not  a  large  quantity  of  sycamore  timber 
of  large  dimensions  brought  into  the  market,  and  when  a  few  good 
trees  are  offered  for  sale  they  always  bring  a  high  price.  Sycamore 
wood  enters  largely  into  the  manufacture  of  household  furniture, 
wooden  dishes,  and  certain  parts  of  fixed  rural  machinery;  and  a 
considerable  quantity  of  it  is  used  by  turners  and  toy-makers.  It 
is  also  much  used  in  the  making  of  ends  for  herring-barrels,  and 
for  this  purpose  large  quantities  of  the  smaller-sized  timber  are 
used. 

685.  Soil  and  situation, — Few  of  our  forest-trees  succeed  on  a 
greater  variety  of  soils  and  situations  than  the  sycamore.  It  is, 
without  doubt,  one  of  the  most  accommodating  trees  we  cultivate, 
as  we  find  fair  specimens  of  it  on  all  kinds  of  land,  from  stiff  clay 
to  light  sand ;  and  on  all  kinds  of  situations,  from  much-sheltered 
to  much-exposed,  and  from  low-lying  to  high-lying.  In  no  case, 
however,  do  we  find  it  in  health  and  of  fair  dimensions  of  timber 
on  a  wet  soil.  It  must  be  on  land  free  from  stagnant  water,  or 
if  not,  it  wiU  become  stunted,  and  die  at  an  early  stage. 

The  circumstances  which  are  found  most  favourable  to  the  healthy 
development  of  the  sycamore  are — as  to  soil,  dry  sandy  loam,  porous 
and  open  in  the  subsoil,  with  a  free  exposed  situation,  as  in  the 
open  parks  about  gentlemen's  home-grounds. 

The  sycamore,  from  its  being  easily  checked  in  the  side  branches, 
is  well  adapted  as  a  nurse  for  other  more  valuable  trees  in  a  forest 
It  also  makes  an  excellent  coppice-wood»  the  young  shoots  grow- 
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ing  exceedingly  rapidly  &om  the  stock,  and  making  from  3  to  5 
feet  of  length  in  one  Beason.  Being  an  exceedingly  hardy  tree,  and 
of  a  peculiarly  stiff  and  unbending  habit,  it  is  well  adapted  for 
hedgerow  timber;  and,  moreover,  beii^  a  tree  which  comes  very 
early  into  leaf  in  the  spring,  it  has  the  advantage  of  producing  con- 
siderable shelter  to  the  fields  by  its  large  leaves,  as  well  as  giving 
a  healthy  and  clothed  appearance  to  the  country.  Many,  indeed, 
object  to  it  as  a  tree  adapted  for  hedgerow  timber,  upon  account 
of  its  widespreading  branches  ;  and  no  doubt  it  must  be  confessed 
that  these  will,  under  careless  management,  cast  a  great  shade  upon 
the  land  on  each  side  of  the  hedgerow ;  but  if  it  be  properly  trained 
by  judicious  and  early  pruning,  it  may  be  made  not  a  widespread- 
ing tree,  but  a  tall  closely-branched  one,  of  the  beet  description 
possible  for  producing  shelter  to  the  adjoining  fields.  {See  chapter 
npon  Hedgerow  Timber.) 

686.  Propagatwn  and  culture. — The  sycamore  is  propf^ted 
entirely  by  seeds,  excepting,  indeed,  the  variegated  and  other  varie- 
ties, which  are  increased  by  bndding  or  grafting.  Wien  the  seeds 
are  ripe  (see  fig.  84),  they  should  be  sown  immediately  after  being 


;x^ 


gathered,  because  they  are  extremely  apt  to  lose  their  v^etative 
powers.  This  may  be  done  about  the  middle  of  October ;  or  if  it 
filioold  be  preferred  to  keep  the  seed  till  spring,  it  should  be  mixed 
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up  with  a  quantity  of  dry  sand,  and  sown  as  early  as   possible  in 
the  spring.     When  the  seedlings  are  one  year  old,  they  should  be 
planted  out  into  the  nursery-rows,  where  they  should  remain  two 
years,  before  being  removed  to  the  forest-ground.     For  the  distance 
at  which  the  plants    should  stand   in  the   nursery-rows,  see  that 
already  given  for  the  ash.     In  its  young  stages  the  sycamore-tree 
is    very  apt  to  throw  out  very  strong   side-branches;  and   in  its 
cultivation  in   the  forest,  therefore,  it  should  be  attended   to   by 
judicious  pruning.     In  regard  to  such  pruning,  we  must  remark, 
however,  that  if  the  young  trees  be  cut  and  pruned  in  the  winter 
or  spring  months,  they  are  sure  to  bleed  profusely  at  the  wounded 
parts,  and  will  very  probably  remain  stunted  for  a  year  or  two  after- 
wards ;  therefore,  when  it  is  found  necessary  to  prune  the  sycamore, 
let  that  be  done  in  the  summer  months,  or  in  the  growing  season 
of  the  tree,  when,  instead  of  being  injurious,  judicious  pruning  be- 
comes beneficial   to  it,  because   the  sap  at  this  season   is    quickly 
formed  into  proper  woody  matter,  and  the  wound  heals  up   in   a 
very  short  time,  causing   the  stem  to  become  strong  and  healthy 
by  having  the  sap  directed  towards  it 

687.  There  are  many  fine  specimens  of  the  sycamore  both  in 
England  and  Scotland,  some  of  them  from  70  to  100  feet  high, 
with  stems  varying  from  6  to  8  feet  diameter. 

Acer  platanoides,  or  Norway  Maple. 

688.  Specific  character. — Leaves  cordate,  5-lobed,  smooth.  Lobes 
acuminate,  cuspidate,  somewhat  toothed.     Corymbs  nearly  erect. 

689.  Oeography. — The  Norway  maple,  as  its  name  indicates,  is 
a  native  of  Norway ;  but  besides  being  indigenous  to  that  part,  it 
is  found  also  in  Germany,  in  Switzerland,  and  France,  and  from  the 
last-named  country  eastward  to  the  eastern  boundary  of  European 
Kussia ;  and  is  quite  common  in  all  the  woods  of  Russia.  It  is  one 
of  the  most  hardy  trees  that  has  been  introduced  into  Britain,  and 
is  well  deserving  a  place  in  our  plantations,  both  in  respect  to  the 
value  of  its  timber  and  its  ornamental  effect. 

690.  Description  of  tree. — The  Norway  maple  is  a  tree  of  first- 
rate  magnitude,  attaining  nearly  equal  dimensions  with  the  sycamore 
in  a  given  period,  and  is  by  far  too  little  cultivated  in  Britain. 
As  a  lawn  tree,  it  is  perhaps  not  surpassed  by  any  other.  A  par- 
ticular recommendation  of  it  is,  that  it  comes  early  into  leaf;  and  in 
the  autumn  the  leaves  of  this  tree  give  an  extremely  rich  and  varied 
effect,  from  their  bright  yellow  colour  contrasting  with  the  dark- 
green  and  russet  tints  of  the  other  trees.  The  form  of  the  tree, 
although  much  resembling  that  of  the  sycamore,  is  more  open  and 
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light,  and  it  does  not  form  bo  heavy  nor  so  massive  an  appearance, 
being  easily  distinguished  at  a  distance  by  an  outline  more  natural, 
easy,  and  light  than  the  sycamore.  The  leaves  somewhat  resemble 
those  of  the  sycamore,  but 

^        ■       ^1.  Fig.  36. 

are  more  acute  in  the 
angles  (see  fig.  85).  They 
are  also  fully  as  large  as 
those  of  the  sycamore, 
but  of  a  lighter  green, 
and  more  transparent  in 
the  texture;  and  a  par- 
ticular character  of  the 
leaves  is,  that  they  are 
never  apt  to  be  eaten  or 
injured  by  insects,  as  is 
the  case  with  most  other 
trees ;  hence  they  always 
present  a  sound  healthy 
appearance.  The  young 
shoots  of  this  tree  are  at 

first  of  a  greenish  colour  ;  but  as  the  season  advances,  and  the  wood 
becomes  more  ripened,  they  become  of  a  brown  colour,  with  white 
spots  upon  the  surface  of  the  bark.  In  the  winter  season  this  tree 
ia  easily  distinguished  from  the  sycamore  by  the  bark  upon  the  old 
wood  or  body  of  the  tree,  which  is  of  a  brownish-grey  colour,  the 
bads  being  of  a  deep  red,  very  prominent  and  large. 

691.  Economic  uses. — We  have  not  had.  many  opportunities  of 
seeing  the  wood  of  the  Norway  maple  cut  up  for  use,  it  being  by 
no  means  plentiful  enough  in  Britain  to  be  used  for  common  pur- 
poses, as  is  the  case  with  the  sycamore ;  but  from  specimens  of 
the  trees  that  we  have  seen  felled,  and  manufactured  into  articles 
of  various  kinds,  it  appears  to  us  to  be  a  wood  in  all  respects  equal 
to  that  of  the  sycamore ;  indeed,  the  grain  of  the  wood  seems  more 
cloee  than  that  of  the  latter,  as  it  takes  on  a  better  polish.  We 
bave  now  seen  it  tised  for  many  of  the  purposes  to  which  the  wood 
or  the  sycamore  is  applied,  and  have  no  doubt  it  may  be  applied 
to  all  the  purposes  that  sort  is  generally  used  for. 

692.  Soil  and  situation. — The  soil  most  favourable  for  the  growth 
of  this  tree  is  found  to  be  a  free,  open,  sandy  loam ;  but  although 
under  such  circumstances  it  does  no  doubt  grow  most  rapidly,  and  de- 
velop itflelf  to  greatest  advantage,  it  will  nevertheless  grow  freely  upon 
very  inferior  soils,  provided  that  such  be  dry  and  properly  drained. 

Being  a  native  of  the  colder  regions  of  Europe,  the  Norway 
maple  is  well  adapted,  as  a  useful  timber-tree,  for  British  planta- 
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tions.  It  is  found  growing  in  Norway  down  to  the  very  sea-shoie, 
and  is  there  found  to  stand  the  blasts  of  the  sea  excellently — so 
much  so  as  to  become  timber  of  considerable  dimensions :  it  is 
therefore  remarkable  that  it  has  not  been  more  cultivated  in  this 
country,  particularly  upon  estates  along  our  sea-coasts.  Upon  the 
west  coast  of  Scotland  we  have  seen  it  thrive  well ;  and  from  speci- 
mens that  we  have  seen  growing  there,  especially  on  places  on 
the  shores  of  Galloway,  we  are  convinced  that,  were  its  cultivation 
extensively  put  in  practice,  the  Norway  maple  would  there  super- 
sede most  other  trees ;  and  instead  of  that  barrenness  of  appearance 
which  so  generally  characterises  the  west  coast  of  Scotland,  a  beauti- 
ful woodland  aspect  might  be  given  to  the  greater  part  of  it,  were 
this  valuable  tree  introduced  there  as  its  merits  demand. 

693.  Propagation  and  culture, — The  Norway  maple  is  propagated 
by  seeds  in  the  same  manner  as  the  sycamore,  and  in  every  respect 
the  method  of  culture  stated  for  the  sycamore  is  applicable  to  this 
tree ;  and  we  may  add  further,  that  it  bears  seed  at  a  very  early 
period.  We  have  frequently  gathered  good  seed  from  trees  of  thirty- 
five  to  forty  years'  growth,  and  this  in  the  end  of  September  and 
the  beginning  of  October. 

694.  There  are  some  fair  specimens  of  the  Norway  maple  on  the 
island  of  Bute.  Several  of  them  are  upwards  of  70  feet  high,  with 
stems  from  2|  to  3  feet  diameter.  There  are  some  good  speci- 
mens of  this  tree  at  various  places  in  England,  and  especially  at 
Kew  and  Sion  House. 

AcEB  BAOCHABmuM,  or  Sugar  Maple. 

695.  Specific  character. — Leaves  subcordate,  acutely  5-lobed,  downy 
beneath ;  lobes  nearly  entire ;  corymbs  before  the  leaves ;  loose,  nod- 
ding. 

This  tree  is  easily  known  from  the  Norway  maple  by  the  leaves 
being  whitish  on  the  underside  in  summer,  and  by  their  becoming 
reddish  early  in  the  autumn,  instead  of  yellowish,  as  those  of  the 
Norway  maple  do.  The  bark  of  the  sugar  maple  is  of  a  whitish 
colour,  while  that  of  the  Norway  maple  is  of  a  light  brown,  and  from 
these  characteristics  the  trees  may  be  easily  distinguished. 

696.  Oeography. — ^We  have  found  this  tree  plentifully  all  over 
Upper  Canada,  on  most  of  the  richer  parts  of  the  lands  farming 
nearly  the  third  part  of  the  natural  forests  there.  In  Lower  Canada 
it  is  plentiful ;  also  on  the  better  parts  of  the  country,  but  not  nearly 
so  much  so  as  in  Upper  Canada,  where  the  soil  is  generally  of  a 
deeper  and  richer  character  than  in  the  lower  province.  We  have 
found  it  also  in  many  parts  of  the  Northern  States  of  the  Union, 
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especially  in  New  York  and  Pennsylvania ;  but  as  the  greater  por- 
tion of  the  natural  forests  is  now  cleared  there,  it  is  only  found  in 
patches  that  remain,  indicating  that  the  tree  had  formed  a  large  part 
of  the  crop  of  the  natural  woods  there,  as  it  now  does  in  those  of 
Canada. 

697.  Description  of  tree, — ^At  first  sight  the  leaves  of  the  sugar 
maple  veiy  much  resemble  those  of  the  Norway  maple,  as  they  are 
nearly  of  the  same  shape  and  general  size ;  but  on  a  closer  examina* 
tion  of  the  two  kinds,  and  especially  on  comparing  the  under  sides 
of  the  leaves,  it  is  found  that  those  of  the  sugar  maple  are  whitish, 
while  those  of  the  Norway  maple  are  not.     In  the  American  woods, 
even  under  ordinary  circumstances  of  soil,  the  sugar  maple  becomes 
a  large  and  handsome  tree,  seldom  under  90  feet  in  height,  and  gen- 
erally having  stems  of  from  2  to  4  feet  diameter.     We  have  our* 
selves  very  often  seen  trees  of  this  kind  with  stems  fully  5  feet 
diameter,  clear  of  branches  to  a  height  of  60  or  70  feet,  while  they 
stood  over  120  feet  high.     It  is  this  tree  that  gives  the  well-known 
splendid  effect  to  the  American  woods  in  the  months  of  September 
and  October.     Then  the  leaves  put  on  all  shades  of  colouring  from 
a  bright  orange  to  a  dark  crimson ;  and  these,  mixed  with  the  stUl 
green  leaves  of  many  other  trees,  give  an  effect  to  the  woodland 
scenery  of  America  which  is  not  seen  in  any  other  part  of  the  world. 
The  splendour  produced  by  this  colouring  of  the  leaves  of  the  sugar 
maple  is  greatly  heightened  by  the  trees  being  backed  by  the  dark 
foliage  of  the  pine ;  and  it  is  where  these  two  kinds  are  found  grow- 
ing together  that  the  grandest  effect  is  produced.     The  tree  is,  in  an 
ornamental  point  of  view,  well  worthy  of  extensive  cultivation  in 
Britain.     Those  who  have  not  seen  this  tree  in  its  native  habitats  in 
autumn  can  form  but  a  very  imperfect  idea  of  the  beauty  it  gives  to 
woodland  scenery.     Let  proprietors  plant  it  along  the  margins  of 
their  woods,  along  the  sides  of  roads  and  walks  running  through 
their  plantations,  and  on  prominent  sites  here  and  there  over  their 
estates,  and  the  pleasure  of  the  effect  they  will  produce  in  the 
antumn  by  the  various  colourings  of  their  leaves  will  amply  repay 
them  for  their  trouble.     In  planting  the  sugar  maple,  in  order  to 
insure  its  giving  the  best  effect,  it  should  be  planted  with  an  inter- 
mixture of  trees  of  a  dark-coloured  and  evergreen  foliage,  as  these, 
properly  mixed,  will  produce  a  colouring  of  foliage  in  the  autumn 
that  will  baffle  description,  and  produce  a  picture  which  no  painter's 
art  can  imitate. 

698.  Economic  uses. — In  America  there  are  few  trees  applied  to 
more  general  use  than  the  sugar  maple.  Where  it  is  plentiful,  the 
timber  is  used  as  fuel  in  preference  to  any  other  kind.  In  house- 
building it  is  much  used,  and  in  furniture  it  is  used  very  extensively, 


230  THE  PLANE-TREE. 

making  perhaps  the  most  beautiful  of  all  household  furniture,  that 
called  "  bird's-eye  maple."  Considerable  quantities  are  brought  from 
Canada  to  Britain  for  the  purpose  of  cabinetmaking.  That  the  sap 
of  this  tree  produces  large  quantities  of  sugar  is  perhaps  not  neces- 
sary to  be  referred  to  here. 

699.  SoU  and  sittiation. — This  tree  is  not  so  hardy  in  the  climate 
of  Britain  as  the  Norway  maple  or  the  common  sycamore,  but  in  all 
cases  requires  a.  rather  sheltered  situation,  and  a  dry,  open-bottomed, 
rich,  and  rather  light  soil,  to  succeed  well  on.  It  will  thrive  well 
and  attain  respectable  tree  dimensions  on  parts  of  the  country  not 
over  400  feet  above  sea-level,  when  it  has  the  shelter  of  other  plan- 
tations, and  when  planted  on  the  southern  sides,  and  in  openings  in 
these ;  but  it  will  not  grow  on  bleak  or  exposed  parts,  nor  on  a  cold- 
bottomed  land,  especially  if  it  have  a  northern  exposure, 

700.  Propagation  and  culture.- — ^This  tree  in  Britain  is  raised  from 
seeds  imported  from  America,  and  in  the  culture  of  the  plants  they 
are  dealt  with  in  the  nursery  in  all  respects  as  has  been  recommended 
for  the  cultivation  of  the  sycamore.  Young  plants  are,  however, 
often  imported  from  America, 

SECTION   VII. — THB   PLANE-TREE   (PLATANUS) — LINN^AN   SYSTEM, 

MONCECIA  POLTANDRIA. 

701.  Cfiaracter  of  genus, — Male,  a  globose  catkin;  calyx,  none; 
corolla,  scarcely  any ;  anthers  growing  about  the  filament ;  female,  a 
globose  catkin;  calyx,  many -leaved;  corolla,  none;  styles  with  a 
recurved  stigma ;  seeds  roundish,  mucronate,  with  the  style  pappose 
at  base. 

We  shall  refer  only  to  two  species  of  the  genus,  as  they  are  the  best 
known,  and  at  the  scwne  time  the  most  ornamental — viz.,  the  Oriental 
plane-tree,  P,  orieMalis ;  and  the  American  one,  P.  occidentalis, 

Platanus  orientalis,  or  Oriental  Plane-Tree. 

702.  Specific  character. — Leaves  5-lobed,  palmate,  cuneate  at  base ; 
segments  lanceolate,  sinuated ;  stipules  nearly  entire. 

703.  Geography, — The  Oriental  plane-tree  is  a  native  of  the 
Levant,  Asia  Minor,  and  Persia,  and  seems  to  have  been  cultivated 
in  Britain  as  an  ornamental  tree  for  the  last  300  years.  It  is  said 
to  be  found  on  Mount  Etna  at  an  elevation  of  2000  feet  above  the 
sea-level ;  but  it  seldom  attains  its  full  dimensions  as  a  timber  tree 
except  in  low-lying  and  level  parts  of  the  country,  on  a  light  deep 
soil,  in  the  neighbourhood  of  running  water. 

704.  Description  of  tree, — The  Oriental  plane  is  said  to  be  one  of 
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the  noblest  trees  of  the  East,  where  it  grows  to  a  height  of  70  and 
80  feet,  with  widely-spreading  branches  and  a  massive  trunk,  form- 
ing altogether  a  majestic  tree.  As  an  ornamental  tree,  no  one  which 
attains  so  large  a  size  has  a  finer  appearance,  standing  singly  or  in 
small  groups  upon  a  lawn  where  there  is  room  to  allow  its  lower 
branches,  which  stretch  themselves  horizontally  to  a  considerable 
distance,  to  bend  gracefully  towards  the  ground,  and  turn  up  at  their 
extremities.  The  tree  is  in  all  respects  peculiarly  adapted  for  pleas- 
ure-grounds, and  for  growing  in  town  gardens,  as  it  seems  to  be  very 
little  afiected  by  their  smoke.  This  tree  thrives  well  in  Britain,  and 
attains  very  considerable  dimensions,  where  sheltered  by  other  trees, 
on  parks  and  lawns.  It  is  easily  distinguished  from  the  maples — 
which  have  leaves  somewhat  similarly  shaped — ^in  the  winter  season, 
by  its  bark  scaling  ofiT;  and  in  the  summer  season,  by  its  leaves 
having  stipules.  Fig.  86  represents  a  twig  of  the  P,  orientalis  with 
its  leaves  and  stipules. 

705.  Economic  uses. — In  the  native  countries  of  this  tree  its  timber 
is  used  for  various  purposes  in  furniture-making  and  carpentry.  From 
some  specimens  of  trees  that  we  have  ourselves  seen  cut  up  in  this 
country,  the  timber  seems  of  as  good  a  qutility  as  our  sycamore,  and 
we  should  say,  might  be  used  in  all  cases  in  which  it  is  used.  It  is 
not,  however,  as  a  timber  tree  that  it  is  cultivated  in  this  country, 
but  only  as  an  ornamental  one ;  and  in  this  respect  few  trees  are 
better. 

706.  SoU  and  situation. — A  light,  deep,  free  soil,  moist,  but  not 
wet  at  bottom,  is  that  on  which  the  P.  orientalis  thrives  best ;  and 
the  situation  should  be  sheltered,  but,  at  the  same  time,  not  shaded 
or  crowded  by  other  trees.  It  will  scarcely  grow  in  strong  clay  and 
on  elevated  exposed  parts;  nor  will  it  thrive  in  places  where  the 
lime-tree  does  not  prosper. 

707.  Fropagaiion  and  culture. — This  tree  may  be  propagated  by 
seeds,  layers,  or  cuttings.  The  seeds,  which  ripen  in  Britain  in  fine 
seasons,  should  be  gathered  in  October  or  November ;  and  the  balls 
being  broken  by  the  hand  or  by  thrashing  them  with  a  light  flail, 
the  seeds  may  be  separated  from  the  husks  and  cleaned  by  the  usual 
process,  and  either  sown  immediately,  or  mixed  with  sand  and  pre- 
served in  a  place  secure  from  frost  till  February  or  March.  The 
seeds  may  also  be  kept  in  the  balls  or  catkins  till  spring,  either  by 
allowing  them  to  haug  on  the  tree,  or  by  gathering  them  in  autumn 
and  spreading  them  out  in  a  dry  loft.  The  general  practice  is  to 
sow  the  seeds  in  autumn,  or  as  soon  as  gathered  or  received  from  the 
Continent,  choosing  a  moist  rich  soil  and  a  shady  situation,  and 
covering  them  as  lightly  as  those  of  the  birch  or  alder  are  covered, 
or  beating  them  in  with  the  back  of  the  spade,  and  not  covering 
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them  at  all, — protecting  the  beds  with  litter  of  some  sort  to  exclude 
the  frost  The  plants  will  come  ap  the  foUowing  spring.  The  tree 
is  commonly  propt^ated  by  layers,  however,  which  root  freely. 


708.  There  are  many  good  specimens  of  the  Oriental  plane  found 
at  various  places  in  both  England  and  Scotland,  some  of  them  rising 
to  heights  from  60  to  80  feet,  with  stems  from  3  to  6  feet  diameter. 

PuTA.Nns  occiDENTALis,  01  American  Flane-Tiee. 

709.  Specific  character. — Leaves  5-angular,  obsoletely  lobed,  toothed, 
cnneate  at  base,  downy  beneath. 
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710.  Geography. — The  American  plane  ia  found  over  a  large  extent 
of  the  North  American  continent,  from  the  eastern  seaboard  to  the 
Western  States,  and  from  the  southern  parts  of  Canada  southwards 
to  the  Carolinas.  We  have  found  it  plentiful  on  the  sides  of  rivers 
in  the  State  of  Pennsylvania,  and  also  on  the  Grand  River  in  Canada ; 
but  we  have  never  found  it  on  dry  parts  inland  from  rivers. 

Fig.  87. 


711.  Detcrvption  of  tree. — This  species  is  of  much  more  rapid  and 
upright  growth  than  the  Oriental  plane,  already  referred  to,  and  has 
broader  and  leas  deeply  cut  leaves  (see  fig.  87).  The  American  plane 
jnay  te  readily  distinguished  from  the  Oriental  by  the  leaves  of  the 
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former  having  red  petioles,  and  fruit  comparatively  smooth  and  con- 
siderably larger.  The  P.  occidentalis  is  also  readily  distinguished 
from  the  P.  orieTUalis  by  its  more  upright  habit  and  rapid  growth, 
especially  when  placed  on  a  low-lying  level  part,  near  to  running 
water.  Having  seen  this  species  in  its  native  soil  and  climate,  we 
are  prepared  to  state  that  it  is  not  of  so  ornamental  a  habit  as  the 
P.  arietUalis.  Its  outline  in  all  its  stages  is  more  stiff,  and  therefore 
less  graceful,  than  that  of  the  other.  But  even  making  full  allow- 
ance for  this,  it  is  a  handsome  tree,  and  well  worthy  of  a  place  in 
any  well-sheltered  park  on  a  site  by  a  river  side.  There  its  gener- 
ally tall  form  and  beautifully  waving  masses  of  leaves  give  it  a  char- 
acter peculiar  to  itself,  and  which  is  found  to  give  quite  a  foreign 
expression  to  the  scene. 

712.  Economic  vses  of  timber. — In  America  the  timber  of  this  tree 
is  not  held  in  much  estimation ;  and  we  have  observed,  when  mak- 
ing inquiries  in  regard  to  this  point  among  American  tradesmen,  that 
they  never  use  it  for  any  purpose  when  they  can  have  the  maple 
instead.  It  is  sometimes,  however,  used  for  furniture-making,  and 
for  some  parts  of  the  inner  work  of  house-building.  It  is  a  pretty 
wood  when  cut  up,  and  we  have  seen  beautiful  pieces  of  furniture 
made  from  it ;  but  it  is  short-grained,  easily  broken,  and  does  not 
last  well. 

713.  Soil  and  siituUion, — As  already  stated,  to  have  this  tree  to 
succeed,  it  must  be  planted  on  a  deep,  open,  and  porous  soil  of  a  cool 
nature,  but  not  wet,  as  on  the  sides  of  rivers ;  and  the  situation  must 
be  a  sheltered  one,  otherwise  it  will  not  thrive.  We  have  seen  speci- 
mens of  this  tree  growing  on  the  sides  of  some  of  the  rivers  in  Penn- 
sylvania fully  100  feet  high,  with  stems  from  3  to  6  feet  diameter ; 
and  these  grew  on  a  deep  sandy  soil,  very  rich  in  vegetable  matter. 

714.  Propagation  and  culture. — This  tree  is  often  propagated  in 
Britain  from  seeds  imported  from  America.  The  seeds  should  be 
sown  in  a  cold  frame  in  February  or  March,  and  shaded  from  the 
sun  till  the  plants  have  come  up  and  gained  some  strength :  after- 
wards they  should  be  gradually  exposed  till  they  are  inured  to  the 
sunshine ;  and  after  they  have  become  hardy  enough  the  frame  should 
be  removed,  and  the  plants  left  to  themselves  to  mature  their  growth 
in  the  natural  climate.  Next  season  they  will  be  fit  for  transplant- 
ing out  into  lines  in  the  nursery,  and  this  should  be  done  as  specified 
for  the  sycamore. 

This  tree  is  propagated  also  by  cuttings,  which  root  quite  freely 
and  form  excellent  plants,  being  as  easily  propagated  in  this  way  as 
the  poplar.  It  may  also  be  propagated  by  layers,  and  by  this  mode 
a  large  proportion  of  the  plants  reared  in  Britain  are  propagated. 

715.  There  are  many  fair  specimens  of  this  species  in  most  of  the 
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parks  in  the  neighbourhood  of  London ;  and  on  many  places  in  Eng- 
land there  are  specimens  even  of  larger  dimensions  than  those  of  the 
P.  orienkUis.  In  Scotland  also  there  are  many  good  specimens  of 
this  species. 


SECTION  VIIL — THE  POPLAR  (POPULUS) — LINNJSAN  SYSTEM,  DKECIA  OCTANDRIA. 

716.  Cftaracterof  gernts. — ^Barren  flower, — scales  of  the  catkin 
lacerated;  anthers,  8  to  30,  arising  from  a  turbinate,  oblique,  entire, 
single  perianth ;  fertile  flower, — scales  of  the  catkin  lacerated ;  peri- 
antii  turbinate,  entire ;  stigmas  4 ;  capsule  superior,  2-celled,  2-valved, 
many-seeded;  seeds  comose. 

717.  There  are  several  species  of  this  genus  which  are  well  adapted 
for  forest  timber-trees.  The  sorts  which  are  most  worthy  of  our 
notice  here  are  the  black  poplar,  Populus  nigra ;  the  abele-tree,  or 
white  poplar,  Populus  alba  ;  the  grey  poplar,  P.  canescens  ;  the  ^iOm- 
bardy  poplar,  P.  dilatata  ;  the  black  Italian  poplar,  P.  monUifera  ;  the 
Ontario  poplar,  P.  macrophyUa;  and  we  may  also  add  the  aspen 
poplar,  P.  treniula.  With  the  exception  of  the  last  named,  these  are 
all  rapid-growing  trees  when  found  in  a  soil  congenial  to  their  nature, 
and  attain  very  large  dimensions.  We  shall  begin  our  description 
with  the  first-mentioned— viz. : 

PoPTJLUs  NIGRA,  or  the  common  Black  Poplar. 

718.  specific  cJiaracter, — Leaves  deltoid,  acute,  serrated,  glabrous 
on  both  sides ;  fertile  catkins,  cylindrical,  lax ;  stigmas  4. 

719.  Oeography. — The  black  poplar  is  a  native  of  Europe,  from 
Sweden  on  the  north  to  Italy  on  the  south,  and  is  most  generally 
found  occupying  such  parts  of  woodlands  as  ai^  on  moist  land.  It 
is  said  to  be  found  also  in  some  parts  of  the  north  of  Africa,  and  is 
also  considered  a  native  of  the  British  Isles. 

720.  Description  of  tree, — The  P.  nigra  is  a  tree  which  attains 
large  dimensions  of  timber  in  a  very  short  time,  but  does  not  endure 
long  when  it  has  arrived  at  maturity,  which  may  be  reckoned  at  fifty 
years  of  age.  When  planted  in  a  low-lying  situation,  where  it  has 
the  advantage  of  shelter,  it  forms  a  very  prominent  tree  in  the  land- 
scape ;  but  if  planted  among  trees  of  a  slow  growth  it  soon  overtops 
all  others,  and  has  by  no  means  a  fine  effect ;  but  when  it  is  planted 
in  a  situation  adapted  to  its  rapid  growth,  it  forms  a  magnificent  tree, 
liaving  a  large  spreading  top,  with  an  extremely  massive  trunk.  The 
xapidity  of  the  growth  of  this  tree  is  very  remarkable :  for  example, 
^we  have  seen  it,  when  only  thirty  years  planted,  78  feet  high,  and 
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containing  upwards  of  60  cubic  feet  of  timber,  which  proves  the  pro- 
fitableness of  the  tree  when  planted  on  a  proper  soil  and  site.    Many 
^    gg  of  the  poplars  much  resemble  one 

another  in  the  appearance  of  their 
leaves,  but  the  black  is  easily  dis- 
tii^uished  from  the  others  by  hav- 
ing its  leaves  of  a  pale-green  shin- 
ing colour ;  their  shape  is  termed  by 
botanists  deltoid,  or  trowel- shaped, 
pointed  and  serrated,  and  smooth  on 
both  sides  (see  fig.  88).  The  leaf- 
stalks of  this  sort  are  thin  and  slen- 
der at  their  insertion  upon  the  leaf, 
which  gives  them  a  vibrating  motion 
upon  the  tree  from  every  breath  of 
wind. 

721.   Economic  mes  of  timber. — 

The  wood  of  this  tree  is  much  sought 

after  by  cartwrights  for  bottoming,  and  is  also  used  for  many  pm- 

pj^  gg    poses  in  turnery.     It  is  also  much  used  on  the  Continent, 

and  in  some  parts  of  England  as  well,  for  wooden  shoes. 

722.  Soil  and  situation. — In  order  to  grow  this  species 
profitably,  they  should  be  planted  in  a  good  strong  loam, 
rather  of  a  moist  and  deep  character,  but  not  with  stagnant 
water  in  the  subsoil ;  for  although  the  tree  is  a  gross  feeder, 
yet  it  will  not — nor  any  of  the  genus — prosper  if  its  roots  get 
down  into  stagnant  water.  The  best  specimens  we  have 
seen  of  this  tree  grew  upon  a  deep  sandy  loam,  in  a  sheltered 
situation  among  other  trees,  where  they  had  ample  room  to 
spread  out  their  branches.  We  have,  however,  seen  trees  of 
very  large  size  growing  upon  a  poor  light  soil,  situated  upon 
a  sloping  bank  where  water  percolated  freely  down  the  slope; 
But  none  of  the  poplars  will  succeed  profitably  upon  a  dry, 
thin,  high-lying  soiL  All  the  poplars  thrive  well  on  the  sides 
of  rivers,  where  the  land  is  well  sheltered,  and  of  a  deep, 
open,  and  rather  rich  character ;  but  even  there  they  will  not 
do  well  if  the  water  stagnate  about  their  roots. 

723.  Propagation  and  ctdture. — This  species  is  generally  pro- 
pagated by  cuttings  of  the  young  wood  (see  fig.  89),  which  are 
rooted  in  the  nursery-ground  with  extremely  little  attention  ; 
and  after  remaining  one  year  in  the  cutting  state  in  the  nur- 
sery, they  aie  fit  for  transplanting  out  into  the  forest  ground. 

724.  This  species  is  plentiful  on  most  alluvial  parts  of  (he  coun- 
try, often  forming  trees  80  feet  high,  with  stems  over  3  feet  diameter. 
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FopuLDS  ALBA,  Uie  Abole-Tree  or  White  Poplar. 

725.  Spedjie  character, — Leaves  roundisli,  cordate,  lobed,  toothed, 
glabrous  above,  downy  and  very  white  beneath ;  catkins  of  the  female 
plant  ovate ;  stigmas,  4. 

726.  Geography. — The  abele-tree  is  indigenous  to  many  parts  of 
Europe,  and  is  found  in  the  vest  of  Asia  and  north  of  Africa.  It  is 
cultivated  plentifully  in  Germany  and  France.  In  some  of  the  foresta 
of  the  latter  country  it  is  said  to  be  ao  plentiful  in  some  places  as  to 
form  the  prevailing  tree  over  laige 
dtBtricta,  where  it  is  the  principal 
fuel  of  the  inhabitants.  This  tree 
has  been  long  in  cultivation  in  Brit- 
ain, and  is  considered  as  one  of  the 
indigenous  trees. 

727.  Description  of  tree. — This  is 
a  tree  of  a  well-formed  upright  habit, 
and  upon  a  lawn  or  park  it  makes 
a  very  fine  contrast  by  its  white, 
waving,  downy  leaves  and  silvery 
branches  glittering  among  others  of 
a  darker  colour.  The  leaves  of  this 
species  are  upon  young  plants  almost 
pahncUe,  and  larger  than  those  taken 
from  an  older  tree  (see  fig.  90,  which 
shows  them  as  taken  from  a  coppice 
of  the  second  year's  growth).  In 
the  young  state  the  leaves  are  covered  with  a  white  down  beneath, 
and  on  the  upper  surface  but  slightly.  Upon  plants  a  few  years  old 
the  leaves  are  much  smaller,  and  also  daik-green, 

and  smooth  on  the  upper  suri'ace,  and  not  palmate, 
but  merely  lobed,  and  somewhat  toothed  (see  fig. 
91).  The  young  branches  are  also  thickly  covered 
with  down,  and  are  of  a  more  spreading  and  ramify- 
ing habit  than  those  of  the  last-mentioned  sort  (see 
fig.  92),  and  also  more  slender  and  tough.     This  ' 

tree,  wherever  it  is  planted,  sends  up  large  quanti- 
ties of  sucfcerfl  from  the  roots  all  round,  which  often 
become  troublesome  on  pasture.  Therefore,  where 
clean  pasture  is  an  object,  this  tree  should  not  be 
planted  on  it,  but  confined  to  the  woodlands. 

728.  Economic  t«es  of  timber. — The  wood  of  this  species  is  white, 
very  light  and  spongy,  but  is  as  durable  as  that  of  the  former  sort 
when  cut  up.    We  have  ourselves  cut  up  and  sold  considerable  quan- 
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titles  of  it  for  planking,  which  is  used  for  flooring,  cart  and  waggon 
bottoms^  &c.,  and  it  sells  readily  for  these  purposes.     It  is  also  used 

Fig  92.  ^^^  packing-cases,  for  tumeiy  and 

cabinet-work ;  and  the  boards  and 
rollers  round  which  silk  is  wrapped 
are  for  the  most  part  made  of  it, 
&om  its  being  soft  and  light,  and 
not  liable  to  injure  the  cloth. 

729.  Soil  and  sittuition, — like 
the  P,  nigra,  this  tree  delights  in 
a  sheltered  situation  upon  a  moist 
loamy  soil.  We  have  planted  it 
extensively  on  low-lying  grounds 
on  the  sides  of  water  streams, 
where  the  land  was  deep  and 
open,  and  on  these  it  grows 
rapidly,  in  a  few  years  attaining 
large  dimensions.  On  deep  open 
land,  and  on  sheltered  situations, 
we  find  that,  next  to  the  black 
poplar,  it  is  the  most  rapid-growing  of  the  genus,  and  well  worthy  of 
extensive  culture  for  many  purposes.  It  is  an  excellent  tree  for 
coppice-wood,  and  produces,  on  low-lying  and  favourable  sites,  a  crop 
very  quickly.  It  thrives  well  in  the  neighbourhood  of  towns,  and 
does  not  seem  to  be  much  affected  by  the  smoke  from  them  as  some 
other  trees  are. 

730.  Propagation  and  culture. — The  young  plants  of  this  species 
are  propagated  by  cuttings,  layers,  and  suckers,  which  rise  freely 
from  the  roots  wherever  they  are  growing;  and  if  put  into  the 
nursery-ground  in  the  spring,  they  will  be  ready  for  transplanting 
out  into  the  forest-ground  in  the  autumn  or  spring  following. 

731.  This  species  in  favourable  soils  and  sites  forms  a  large 
timber-tree,  attaining  heights  from  70  to  100  feet,  with  stems  from 
2 1  to  5  feet  in  diameter. 


PopuLUS  CAXESCENS,  or  the  common  Grey  Poplar. 

732.  Specific  character. — Leaves  roundish,  angular,  repand,  toothed, 
hoary  beneath ;  catkins  cylindrical,  lax. 

733.  Geography. — The  common  grey  poplar  is  generally  believed 
to  be  a  native  of  Britain,  France,  and  Germany. 

734.  Description  of  tree. — The  grey  poplar  very  much  resembles 
the  last-mentioned  species,  but  is  easily  distinguished  from  it  by 
its   greater   propensity  to   send  up   suckers,  and  that  at   a   great 
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distance  from  the  tree,  and  also  by  the  branches  being  more  upright 
and  compact.  The  leaves  are  roimder,  more  conspicuously  3 -ribbed, 
and  less  deeply  or  acutely  lobed ;  not  folded  in  the  bud,  and  with- 
out gum.  They  are  downy  beneath,  but  the  down  is  chiefly  grey- 
ish, and  not  so  white  or  cottony  as  in  P.  alba  ;  in  some  instances 
the  leaves  are  glabrous.  This  species  can  at  once  be  distinguished 
from  the  P.  oRhi  by  its  leaves  being  less  deeply  lobed,  and  the 
down  being  somewhat  grey  upon  the  Pig  93^ 

under  side  of  the  leaf  (see  fig.  93). 
In  favourable  situations  it  grows  as 
rapidly  and  to  as  great  a  size  as  the 
P.  alba,  but  has  its  branches  thrown 
out  more  uprightly  than  it ;  and,  in 
our  opinion,  it  forms  a  very  orna- 
mental tree  in  a  low-lying  situation 
upon  a  soil  adapted  to  its  nature.  It 
is  a  veiy  hardy  and  accommodating 
tree,  and  attains  a  timber  size  upon 
a  greater  variety  of  soils  and  situa- 
tions than  any  other  of  the  poplar 
tribe.  This  species  also  makes  excel- 
lent coppice,  and  is  very  productive 
in  young  shoots,  which  rise  up  freely  in  a  very  indifferent  soil,  and 
might  be  made  very  profitable  if  cultivated  to  a  large  extent  for 
poles,  fencing,  &c.  &c.  As  a  coppice  it  is  very  easily  kept  up,  on 
account  of  the  great  tendency  the  tree  has  to  throw  up  suckers  all 
over  the  ground  upon  which  it  growa 

735.  Economic  uses  of  timber. — The  wood  of  this  tree  is  used  for 
the  same  purposes  as  that  of  the  P.  aXba,  But  we  may  add  here, 
that  the  timber  of  both  species,  when  of  large  size  and  good  quality, 
is  much  sought  after  for  musical-instrument  making,  and  for  carving 
purposes,  and  also  for  wooden  dishes. 

736.  Soil  and  situation, — ^The  soil  on  which  this  species  attains 
its  greatest  bulk  of  available  timber  is  a  good  loam  near  to  a  supply 
of  running  water :  however,  as  already  stated,  it  attains  a  timber 
size  upon  a  greater  range  of  soils  and  situations  than  any  other  of 
the  poplar  tribe.  Still,  it  is  only  in  a  low-lying  situation,  and  on 
a  good,  rather  moist  loam,  that  it  develops  itself  perfectly, — under 
these  circumstances  becoming  a  very  large  spreading-topped  tree, 
frequently  rising  to  80  feet  high. 

737.  Propagaiion  aind  mlture. — The  grey  poplar  is  propagated  in 
the  same  manner  as  the  last-mentioned  sort,  but  very  seldom  from 
cuttings,  the  suckers  in  all  cases  making  the  preferable  trees, — there- 
fore these  are  almost  in  all  cases  preferred  for  a  supply  of  young 
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trees ;  and  when  they  are  lifted  from  the  roots  of  the  parent  plants 
and  put  into  rows  in  the  nursery-ground  for  one  year,  they  will  then 
be  ready  for  transplanting  out  into  the  forest  As,  however,  a  sup- 
ply of  plants  from  this  source  cannot  always  be  had,  nurserymen 
generally  propagate  them  by  layers  from  stocks  eultiyated  for  the 
purpose  in  their  grounds,  and  in  the  same  way  as  they  do  the 
English  elm. 

738.  Generally  speaking,  the  characteristic  of  this  species  is  its 
heavy-branched  and  widespreading  top,  with  a  greater  diameter  of 
stem  in  proportion  to  its  height  than  any  of  the  other  poplars.  On 
many  parts  we  find  the  stem  of  this  tree  upwards  of  4  feet  in 
diameter,  whUe  its  height  does  not  rise  much  over  60  feet.  The 
tree  is  common  on  all  parts  of  the  country,  there  being  few  places 
without  a  few  fair  specimens  of  it 

PopuLUS  DiLATATA,  or  Lombardy  Poplar. 

739.  Specific  character, — Leaves  smooth  on  each  side,  acuminate, 
serrate,  deltoid,  broader  than  long. 

740.  Geography. — ^This  tree,  as  its  name  indicates,  is  a  native  of 
Lombardy  in  Italy,  and  it  is  said  to  be  found  growing  naturally  on  the 
banks  of  the  Po.    It  was  introduced  into  Britain  about  the  year  1758. 

741.  Description  of  tree, — This  species  is  easily  distinguished 
from  all  other  trees  of  the  genus  by  its  tall  narrow  form,  and  by 
the  entire  absence  of  horizontal  branches.  In  this  respect  its  habit 
very  much  resembles  that  of  the  Irish  yew.  It  is  not  a  tree  suitable 
for  the  forest  as  a  timber-bearing  one.  It  is,  however,  excellently 
adapted  to  stand  as  an  ornamental  one  on  certain  situations  on  a 
park  among  other  sorts,  as  its  tall  and  upright  form  has  an  impos- 
ing effect  among  trees  of  a  lower  and  spreading  habit 

742.  Economic  uses  of  tiniber, — From  the  stem  of  this  species 
beiQg  generally  deeply  furrowed,  and  seldom  attaining  great  diameter, 
it  is  not  valuable  as  timber,  but  chiefly  prized  for  ornamental  effect 
We  frequently  see  trees  of  this  sort,  in  England,  not  more  than  fifty 
years  planted,  that  have  attained  the  height  of  100  feet  The 
timber  is,  however,  when  of  large  size,  used  for  the  same  puipoees 
as  that  of  the  kinds  already  referred  to,  but  it  is  generally  rejected 
when  the  timber  of  the  black  or  white  poplars  can  be  had. 

743.  Soil  and  sUuaiion, — The  Lombardy  poplar  requires  a  strong 
loamy  soil  to  enable  it  to  grow  so  rapidly  as  it  is  capable  of  doings 
and  at  the  same  time  a  low-lying  and  naturally  sheltered  situation  : 
without  these  it  grows  comparatively  slowly,  and  becomes  a  tall, 
dense-branched  bush.  It  is  admirably  adapted  for  planting  in  the 
streets  of  towns,  as  it  takes  up  but  little  space  with  its  closely- 
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drawn-up  branches,  and  is  very  little  affected  by  the  smoke,  in 
which  many  other  kinds  of  trees  would  languish.  When  the  trees 
are  planted  closely  in  a  line,  they  form  an  excellent  tall  hedge  in 
a  remarkably  short  time,  giving  shelter  to  more  tender  plants  for 
a  considerable  distance  out  from  them. 

744.  Propagation  and  culture, — This  tree  is  propagated  chiefly  by 
cuttings  of  the  young  wood,  which  in  light  open  soil  root  freely,  and 
are  fit  to  plant  out  when  one  or  two  years  old,  according  to  the 
height  of  plants  wanted. 

PoPULXJS  MONiLiFERA^  OP  Black  Italian  Poplar. 

745.  Specific  character, — Leaves  subcordate,  smooth,  glandular  at 
base,  serrate,  cartilaginous,  hooked,  hairy  ;  nerves  spread ;  branchlets 
winged,  simple. 

746.  Geography. — This  tree  is  a  native  of  Canada  and  the  United 
States,  where  we  have  met  with  it  growing  naturally  in  ravines  and 
on  strong  clay-lands,  and  there  forming  a  tree  of  moderate  size, 
but  never  to  such  dimensions  of  timber  as  it  attains  in  Britain.  In 
its  native  sites  it  is  generally  found  growing  along  with  other  native 
species  of  the  same  genus,  forming  trees  from  60  to  70  feet  high, 
with  stems  from  18  to  24  inches  diameter  near  the  ground;  while, 
in  the  cultivated  state,  in  Europe  it  often  attains  heights  of  100 
feet,  with  stems  between  3  and  5  feet  diameter.  When  cultivated  in 
the  Western  States,  however,  it  attains  very  large  dimensions  of  timber. 

747.  Description  of  tree. — This  may  be  said  to  be  the  most  rapid 
growing  of  aU  the  poplars.  In  habit  it  very  much  resembles  the 
common  black  poplar,  only  it  is  more  upright,  and  does  not  throw 
out  its  branches  so  widely.  In  its  younger  stages  this  sort  is  easily 
known  from  the  common  black  poplar  by  its  growing  more  direct 
in  the  form  of  an  upright  stem,  and  by  its  branches  being  smaller 
as  compared  with  the  diameter  of  the  stem. 

748.  Economic  uses  of  timber, — The  timber  of  this  tree  is  very 
similar  to  that  of  the  black  poplar,  and  is  used  for  the  same  pur- 
poses in  all  respects.  Indeed,  many  consider  the  timber  of  this 
tree  superior  to  all  other  species  of  the  poplar.  It  is  generally  found 
of  greater  dimensions,  and  therefoi*e  applicable  to  a  greater  number 
of*  purposes,  than  any  other  of  the  poplars ;  but  as  to  the  durability 
and  quality  of  the  timber,  we  are  of  opinion  that  it  is  not  superior 
in  these  respects  to  the  black  poplar.  However,  none  of  the  tribe 
can  compare  with  this  tree  in  the  great  length  of  its  stem  for 
available  timber. 

749.  Soil  and  situation, — The  black  Italian  poplar,  to  grow  it 
perfection,  requires  a  strong  loamy  soil  and  a  sheltered  situation. 
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When  planted  on  an  inferior  soil,  and  on  a  site  much  exposed  to 
winds,  it  is  inferior  to  the  P.  nigra,  both  in  regard  to  the  quantity 
and  quality  of  its  crop.  It  is  only,  therefore,  as  a  timber-tree  suited 
to  the  best  districts  of  the  country,  and  on  such  we  have  seen  it 
of  extraordinary  dimensions,  although  comparatively  young. 

750.  Propagation  and  culture, — This  poplar  is  in  all  cases  prop- 
agated from  cuttings  of  the  young  wood,  which  root  freely  in  any 
moderately  light  land.  This  year  we  have  the  cuttings  of  one  year's 
growth  fully  4  feet  high,  and  fit  to  plant  out  into  the  forest-land, 
thus  showing  the  rapid  growth  the  tree  makes,  even  in  its  first 
stage  from  the  cutting. 

751.  This  species  is  common  in  most  alluvial  districts  of  the 
country,  where  it  attains  very  large  dimensions,  often  reaching 
heights  from  100  to  130  feet,  with  stems  from  3  to  5  feet  diameter. 

PopULUS  MAGBOPHTLLA,  or  the  Ontario  Poplar. 

752.  Specific  character, — Leaves  cordate,  ovate,  large,  somewhat 
entire,  pale  beneath. 

753.  Geography, — This  species  is  said  to  be  a  native  of  New 
Hampshire,  United  States  of  America,  and  to  have  been  introduced 
into  Britain  in  1772.  We  never  found  it  wild  in  America,  although 
we  have  met  with  it  often  about  farm-steadings,  and  in  towns  planted 
on  the  sides  of  the  streets,  but  always  in  the  cultivated  state. 

754.  Description  of  tree, — ^This  species  is  of  an  extremely  rapid 
growth,  and  from  this  circumstance  we  think  it  well  to  describe  it, 
and  to  state  that  in  our  opinion  it  is  worthy  of  cultivation  as  a  tim- 
ber tree,  especially  on  the  sides  of  streams  with  a  shallow  soil,  on 
which  other  sorts  of  trees  would  not  succeed  profitably.  It  is  easily 
distinguished  from  all  the  other  sorts  of  the  same  family  by  its  very 
large  heart-shaped  leaves  (see  fig.  94),  some  of  which  measure  10 
inches  from  base  to  apex :  they  are  generally  from  6  to  8  inches  in 
length,  and  of  a  beautiful  deep  green  on  the  upper  surface.  It  may 
be  also  easily  distinguished  from  any  of  the  other  poplars  by  its 
gummy  buds,  which,  especially  in  the  spring,  have  an  agreeable 
balsamic  smell.  In  this  respect  it  resembles  the  common  balsam 
poplar,  but  its  leaves  are  so  very  much  larger  that  the  two  are  readily 
distinguished. 

755.  SoU  and  situation. — To  grow  the  Ontario  poplar  well,  it  re- 
quires to  have  a  plentiful  supply  of  underground  water,  as  without 
this  it  will  not  attain  even  respectable  dimensions.  It  should  be 
planted  on  lands  only  some  2  or  3  feet  above  the  level  of  a  river, 
and  along  its  banks,  as  in  such  places  it  will  attain  large  dimensions 
in  a  very  short  time. 
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756.  Propagation  and  culture. — This  species  is  readily  prop^ated 
by  cuttings,  which  make  rapid  growth  during  the  first  year,  and  are 


ready  to  plant  trat  on  the  land  they  are  to  occupy  when  one  or  two 
years  old,  according  as  the  plants  may  be  wanted  of  a  small  or  large 
size. 

This  poplar,  when  found  in  a  suitable  soil  and  site,  attains  a  great 
height  within  a  very  short  period.  In  some  parts  of  the  country  it 
has  been  found  to  attain  the  height  of  50  feet  in  fourteen  years. 

PopoLCfl  TSBMuLA,  Aspeu  OT  TremfaUng  Poplar. 

757.  Specif  charader. — Leaves  nearly  orbicular,  broadly-toothed, 
glabrous  on  both  sides.  Petioles  compressed ;  stomas  4,  auricled  at 
base. 

75  8.  Geography. — The  trembling  poplar  is  a  native  of  most  parts 
of  Britain,  and  especially  in  the  wet  cold  districts  of  the  Highlands 
of  Scotland.     It  is  very  plentiful  in  the  valley  of  the  Spey,  and  also 
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in  that  of  tbe  Dee  as  far  np  as  Braemar,  It  is  also  fonnd  in  Ireland. 
It  is  said  to  be  met  vith,  besides,  in  tbe  soutb  of  Europe  and  in  Asia, 
and  even  as  far  nortb  as  Lapland.  In  Russia  it  is  found  very  plenti- 
fully in  the  woods. 

759,  Description  of  tree. — Tbe  aspen  is  a  very  interesting  species 
of  tbe  poplar  family,  on  account  of  its  leaves  being  put  into  motion 
by  the  slightest  breeze  ;  and,  indeed,  few  objects  are  more  attractive 
in  nature  thau  the  motion  of  the  trembling  poplar  in  a  calm  evening. 
Tbe  leaves  of  aU  tbe  poplais  are  easily  agitated  by  the  moat  gentle 
breeze,  but  those  of  this  one  often  become  agitated  while  there  is  no 
breeze  whatever  to  be  felt ;  and  it  is  this  circumstance  that  gives  the 
tree  an  interest  to  most  people  who  witness  it  in  a  calm  summer 
evening.     It  is  a  rapid-growing  tree  in  its  lirst  st^es,  but  seldom 
attains  a  large  size  of  timber.     The  trunk  is  generally  straight  and 
clean,  and  tall  in  proportion  to  its  diameter,  with  a  smooth  grey  bark. 
The  branches  extend  horizontally,  and  are  for  tbe  most  part  thinly 
distributed  on  the  stem,  and  become  of  a  drooping  habit  as  tbe  tree 
attains  age.     This  tree  throws  up  suckers  all  round  it  from  the  roots, 
and  we  have  often  seen  these  grow  up  so  plentifully  round  tbe  parent 
tree  as  to  form  an  impenetrable  thicket  around 
it.     The  leaves  very  much  resemble  those  of 
the  grey  poplar;  but  they  are  easily  distin- 
guished from  them  by  being  more  round,  and 
also  smooth  on  both  sides,  after  the  month  of 
June  (see  fig,  95). 

760.    Sconomic  uses. — Although  this   is    a 

very  interesting  tree  on  account  of  the  pecoliar 

trembling  motion  of  its  leaves,  and  is  worthy 

of  a  place  in  a  properly-chosen  part  of  a  park 

or  plantation,  yet,  as  a  timber  tree,  it  is  only 

of  third-rate  importance,  and  does  not  produce 

timber  of  nearly  so  good  a  quality  as  the  other 

species  already  described.     The  wood,  when  cut  up,  is  in  all  cases 

short-grained,  and  very  easily  broken  when  applied  to  any  useful 

country  purpose. 

761.  Soil  arid  ailuation. — This  species  thrives  on  any  moderate 
soQ,  provided  it  is  rather  of  a  wet  nature  than  dry.  The  natural 
conditions  of  soil  and  site  for  this  tree  are  found  in  most  woods,  auch 
as  prevail  in  many  parts  of  the  Highlands  of  Scotland.  On  low-lying 
meadows,  however,  on  the  edges  of  plantations,  where  tbe  tree  had  a 
good  depth  of  soil,  of  a  moist  nature,  and  at  the  same  time  was  ^vell 
sheltered  by  the  adjoining  plantation,  we  have  found  the  largest 
specimens,  some  containing  as  much  as  40  cubic  feet  of  timber. 

762.  Propagation  and  culture. — This   tree  is    propagat«d    chieflv 
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from  layers  and  suckers,  the  latter  being  found  plentifully  in  every 
wood  where  the  tree  abounds.  These  have  only  to  be  dug  up  with 
their  roots,  and  transplanted  into  rows  in  the  nursery  for  a  year  or 
two,  when  they  are  fit  for  removing  to  where  they  are  to  be  planted 
permanently. 

763.  This  species,  under  the  most  favourable  circumstances,  seldom 
attains  so  large  dimensions  as  the  others  named  and  referred  to.  Its 
general  dimensions,  under  ordinary  circumstances,  may  be  said  to  be 
from  40  to  50  feet  high,  with  a  stem  about  14  inches  diameter. 
Under  very  favourable  soil  and  site,  however,  it  has  attained  the 
height  of  70  and  even  80  feet,  with  a  stem  about  3  feet  in  diameter. 


SECTION  IX. — THE  WILLOW  (SALIX) — LINNiBAN  SYSTEM,  DICEOIA  DIANDRIA. 

764.  Character  of  genus. — Barren  flower, — scales  of  the  catkin  sin- 
gle-flowered, imbricated,  with  a  nectariferous  gland  at  its  base ;  peri- 
anth, none ;  stamens  1-5.  Fertile  flower, — scales  of  the  catkin  single- 
flowered;  perianth,  none;  stigmas  2,  often  cleft;  capsule  1 -celled, 
2-valved,  many-seeded ;  seeds  comose. 

765.  There  are  many  species  of  the  willow  family,  most  of  them 
not  growing  to  a  size  yielding  useful  timber :  we  shall  therefore  at 
present  confine  our  description  to  those  sorts  which  are,  properly 
speaking,  forest  trees.  Of  these  there  are  three  deserving  our  atten- 
tion— namely,  the  Salix  alba,  or  common  White  Willow ;  the  Salix 
Bussdliana,  or  Bedford  Willow ;  and  the  Salix  fragUis,  or  Cracking 
Willow.  All  these,  on  favourable  soils  and  sites,  attain  the  size  of 
timber  trees  of  first-rate  magnitude,  and  are  well  deserving  of  a  place 
either  upon  a  lawn  or  in  a  forest  where  profit  may  be  the  object.  We 
begin  our  description  with  the  first  named,  viz. : — 

Salix  alba,  or  Common  White  Willow. 

766.  Specific  character. — Leaves  elliptic-lanceolate,  acute,  seiTatect, 
permanently  silky  on  both  sides ;  the  lowest  serratures  glandular, 
stamens  hairy,  stigmas  deeply  cloven. 

767.  Geography. — This  species  is  considered  a  native  of  Britain, 
and  is  found  plentiful  in  most  parts  of  Europe,  from  Sweden  south- 
wards to  the  Mediterranean,  and  is  said  to  be  found  in  Asia  as  well. 

768.  Description  of  tree. — The  Salix  alba,  in  a  situation  congenial 
to  ite  nature,  attains  the  dimensions  of  a  first-rate  tree,. with  an  out- 
line as  agreeable  and  as  elegant  as  can  be  imagined ;  and  it  is  a  tree 
well  worthy  of  a  place  in  any  extensive  park  or  lawn,  where  the  soil 
is  deep,  strong,  and  somewhat  moist,  and  the  situation  not  too  much 
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exposed.  Its  grovth  is  very  rapid,  and  it  ia  thtie  well  adapted  to 
plant  in  any  sitnation  upon  a  park  where  it  may  be  wished  to  hide 
any  disagreeable  object 

The  leaves  of  the  different  sorts  of  willows  have  a  close  lesem- 

blance  to  one  another,  and  indeed  can  only  be  detected  and  distin- 

gnished  by  a  caiefol  examination  of  their  texture,  more  than  any 

difference  of  shape.    The  white  willow  has  the  leaves  elliptw-UmeaUaie, 

or  between  oval  and  lance-shaped,  and  serrated,  the  lower  serratures 

bearing  small  glands.     Both  sides  of  the  leaves  are  covered  wiUi  very 

fine  silky  hairs,  which  lie  close  upon  the  body  of  the  leaf,  givit^  the 

leaves  a  whitish  appearance,  and  causing  a  beautiful  effect  when  they 

—  ^  jg^  are  slightly  moved  by  the  wind. 

I'ig.  96  is  an  exact  represcDtation 

of  the  leaves  and  young  wood,  as 

taken  from  a  plant  in  the  month 

of  August      We  need  scarcely 

say  that  this  willow  makes  one 

of  the  best  of  all  trees  for  the 

purpose   of  coppice  -  wood,  and 

forms    a    very    profitable    crop 

when  cut  over  at  periods  of  from 

three  to  twelve  years  tor  poles  of 

various  sizes. 

769.  Economic  uses  of  timber. 
— The  wood  of  all  the  tree  wil- 
lows la  much  sought  after,  and 
preferred  in  all  cases  to  that  of 
the  poplar.    It  is  reckoned  more 
tough  and  durable  than  the  lat- 
ter, and  is  used  for  a  great  varie- 
ty of  coimtry  purposes.    It  makes 
excellent    charcoal    for    powder 
manufacturers,     and     is      much 
sought  after  for  this  purpose ;  but  it  is  not  easily  procured  in  suflB- 
cient  quantity.     It  is  also  particularly  adapted  for  lining  to  stooe- 
carta  and  coaUw^gous,  for  which  purpose  we  have  cut  up  and  sold 
large  quantities  of  it     When  struck  by  a  stone  or  any  otJier  heavy 
body,  the  deal  produced  from  the  willow  is  not  readily  injured  nor  split, 
as  is  the  case  with  deals  made  from  the  fir  and  pine  trees ;  and  it  is 
this  quality  of  the  wood  which  makes  it  so  valuable  for  the  purpose. 
As  a  paling  rail,  it  will  last  much  longer  than  the  young  wood  of  the 
Scots  pine  or  spruce  fir. 

770.  SoU  and  mtuaiim. — The  white  willow  requires  a  good  deep 
soil,  somewhat  moist,  such  as  that  on  the  banks  of  lakes  and  rivers, 
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to  grow  so  rapidly  and  profitably  as  it  is  capable  of  doing.  However, 
the  best  and  largest  trees  we  have  seen  of  this  kind  were  in  a  shel- 
tered glen  or  ravine  by  the  sides  of  a  stream  that  ran  through  it.  In 
such  a  situation,  if  the  soil  is  at  all  moderately  good,  the  trees  grow 
up  very  rapidly,  and  attain  large  dimensions  in  an  astonishingly  shoi-t 
time.  The  tree  does  well  on  most  soils  if  not  too  light  and  dry,  and 
the  situation  not  exposed. 

In  order  to  have  the  wood  of  the  willow  clean  and  t«Jl  for  useful 
purposes,  the  trees  should  be  planted  in  a  mass  and  drawn  up  con- 
siderably, and  thinned  as  they  require  to  have  more  room  for  devel- 
opment. This  is  particularly  necessary  in  regard  to  the  white  willow, 
which  is  very  liable  to  set  off  into  large  branches  if  left  to  itself  in 
any  open  part  without  confinement.  But  where  planted  somewhat 
close  together,  or  mixed  with  a  few  firs,  it  rises  to  a  great  height 
before  branching  off;  and  when  timeously  thinned,  excellent  timber 
is  produced.  As  its  wood  is  soft  and  open  in  the  grain,  the  willow, 
and  indeed  the  poplar  too,  should  never  be  pruned  except  in  the 
young  state.  If  any  branches  of  considerable  size  be  taken  from  a 
full-grown  tree,  the  wound  never  heals  up :  the  weather  takes  effect 
upon  the  cut  part  very  quickly,  and  soon  produces  rot,  rendering  the 
timber  near  it  useless. 

771.  Propagation  and  culture, — No  plant  is  easier  of  propagation 
than  the  willow ;  indeed,  this  characteristic  is  proverbial  among  prac- 
tical men.  All  that  is  necessary  is  to  put  a  cutting  of  young  wood 
into  the  soil  in  the  spring,  and  in  the  autumn  following  it  will  be 
ready  for  transplanting  out  into  the  forest  ground.  Indeed,  many 
advise  the  using  of  pieces  of  the  older  wood  for  cuttings  in  propagat- 
ing the  willow ;  but  for  our  own  part  we  have  tried  both  ways,  and 
have  always  found  the  cuttings  from  the  last  year's  wood  made  the 
surest  and  best  plants,  and  ultimately  come  to  be  the  most  rapid- 
growing  and  finest  trees. 

772.  This  species  is  very  plentifully  distributed  over  the  country. 
Its  general  dimensions,  under  favourable  circumstances,  may  be  said 
to  be  70  feet  high,  with  a  stem  averaging  3  feet  in  diameter.  Of 
such  dimensions  there  are  specimens  to  be  found  on  most  places 
having  a  favourable  soil  and  site  for  the  tree. 

Salix  Eussblliana,  or  Bedford  Willow. 

773.  Specific  character, — Leaves  lanceolate,  acuminate,  serrated, 
smooth.     Ovaries  pedicellate,  subulate,  smooth. 

774.  Geography, — This  tree  is  a  native  of  Britain,  and  found  in 
marshy  woods  and  osier  grounds  in  England. 

775.  Description  of  tree, — The  Bedford  willow  is  another  tree  which 
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is  well  worthy  of  a  place  in  pleasure-grounds.    It  gives  a  mncb  better 
effect  upon  a  lawn  or  park  than  any  other  of  the  willow  tribe,  having 
a  hold  outline  and  rather  a  rugged  habit,  which  gives  it,  when  viewed 
pj    Qj  from  a  distance,  the  appearance  of 

an  ash  more  than  that  of  a  willow. 
As  described  in  the  specific  char- 
acter, the  leaves  of  the  Bedford 
willow  are  lanceolate,  taperii^,  and 
serrated,  but  without  haira,  being 
smooth  on  both  aides ;  and  by  this 
difference  alone  this  tree  may  be 
readily  distinguished  from  the  for- 
mer. The  leaves  are  also  larger 
than  those  of  Salix  alba.  Fig.  97 
is  a  representation  of  the  leaves 
and  young  wood  as  in  the  month 
of  August, 

776.  Economic  uses  of  timber. — 
The  timber  of  this  tree  is  used  for 
the  same  purposes  as  have  been 
stated  in  regard  to  that  of  the 
white  willow.  There  is,  indeed,  so 
far  as  we  have  been  able  to  notice, 
scarcely  any  difference  in  the  qual- 
ity of  the  timber  of  the  two  sorts, 
and  they  are  botli  used  alike  for  all  the  purposes  stated  under  para- 
graph 769. 

777.  Soil  and  sUutUian. — What  we  have  already  said  in  regard  to 
soil  and  situation  as  suited  to  the  Saiix  alba  is  in  every  respect  equal- 
ly applicable  to  the  tree  now  under  notice.  In  similar  circumstances 
they  both  appear  to  arrive  at  the  same  mt^itude  of  timber.  When 
planted  upon  an  ex^wsed  situation  the  branches  of  the  Bedford  willow 
are  very  ajrt  to  be  broken  down  by  high  winds ;  but  in  other  respects 
it  is,  in  our  opinion,  a  more  hardy  tree  than  the  before-mentioned  one. 

778.  Propagation  and  mdture. — These  are  in  all  respects  the  same 
as  stated  in  regard  to  the  Salix  alba  under  paragraph  771. 

779.  There  are  many  specimens  of  this  species,  both  in  England 
and  Scotland,  from  70  to  80  feet  high,  with  stems  from  3  to  4  feet 
in  diameter. 

Salix  fkaoilis,  or  Cracking  Willow. 

780.  Specific  cJiaractcr. — Leaves  ovato-lanceolate,  pointed,  serrated 
throughout,  very  smooth.  Foot-stalks  glandnlar.  Ovary  ovate,  nearly 
sessile.     Male  flowers  with  an  abortive  ovary. 
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781,  Geography. — This  tree  also  is  a  native  of  woods  in  Britain. 

782,  Description  of  tree. — The  Salic  fragUia  is  a  tree  comparatively 
more  common  in  Scotland  than  in  England,  where  the  two  sorts 
already  referred  to  chiefly  prevail  as  timber  trees  of  the  genus.  It 
is  in  all  respects  a  more  hardy  tree  than  either  of  the  two  former 
ones,  and  on  this  account  it  is  more  cultivated  in  Scotland  than  they 
are.  In  the  north  of  Scotland  especially  it  prevails  lai^y,  and  is 
there  known  as  the  red-wood  wiilow,  from  the  timber  having  a  reddish 
tinge  when  cut  up.  It  is  there  much  prized  for  the  usefulness  of  its 
timber ;  and,  indeed,  in  many  cold-bottomed  lands  in  the  north  it 
grows  to  a  good  timber  size,  and  this  too  upon  a  very  poor  soiL  This 
18  also  a  very  fast-growing  tree.  We  have  seen  it,  when  planted  on 
a  good  soil  and  sheltered  site,  about  70  feet  high,  and  8  feet  in  cir- 
cumference of  stem  4  feet  from  the  ground,  when  only  about  thirty- 
five  years  planted. 

The  leaves  of  this  sort  very  much  resemble  those  of  the  white 
willow,  being  slightly  downy  when  young.  Fig.  98  is  a  drawing  of 
the  leaves  and  young  wood.  There  Rg.  98. 

is  one  peculiar  feature  in  this  tree 
which  we  may  here  notice — viz., 
its  aptitude  to  become  what  is 
termed  stag-headed,  when  foimd 
growing  upon  a  soil  not  very  fa- 
vourable to  its  constitution.  This 
is  the  principal  reason  that  it  is 
80  much  kept  out  of  lawns  and 
parks,  as  it  thus  becomes  very 
unsightly.  But  as  it  is  a  tree 
bearing  as  fine  a  form,  when  well 
grown,  as  the  white  willow,  which 
we  often  find  in  parks,  it  is  an 
unfair  estimate  of  the  tree  to  keep 
it  ont  of  all  park  scenery,  even 
when  the  soil  is  capable  of  rear- 
ing it  properly ;  and  so  far  as  our 
experience  of  it  goes,  we  believe 
that  wherever  it  is  planted  upon 

a  loamy  soil,  in  which  it  can  have  a  sufiicicnt  supply  of  nourishment, 
which  is  generally  the  case  in  hollow  parts  of  parks  and  lawns,  it 
will  not  only  grow  rapidly,  but  will  maintain  its  health  in  all  parts, 
as  well  as  any  of  the  other  two  species. 

783,  Economic  vses  of  timber.- — The  wood  of  this  sort  is,  in  the 
estimation  of  most  intelligent  country  carpenters,  more  durable  and 
tough  than  that  of  eitlier  of  the  others ;  and  we  have  found  that  we 
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can  sell  more  of  it  for  country  purposes  than  any  other  wood  of  the 
willow  kind.  Practical  builders  say  that  as  a  timber  for  flooring  it 
can  scarcely  be  surpassed,  being  extremely  light,  and  lasting  a  long 
time.  It  is,  generally  speaking,  used  for  all  the  purposes  that  the 
timber  of  the  other  two  kinds  is  applied  to. 

784.  SoU  and  situation, — This  tree  will  attain  respectable  dimen- 
sions on  a  greater  variety  of  soils  than  either  the  white  willow  or  the 
Bedford  willow  will  do :  still,  to  grow  it  well  and  to  large  dimenfiioiis 
it  requires  to  be  planted  on  a  deep,  rather  moist  soil,  and  on  a  shel- 
tered situation. 

785.  Propagation  and  culture. — This  tree  is  propagated  by  cuttings 
in  the  same  manner  as  the  other  two  sorts  referred  to,  and  is,  like 
them,  very  easy  of  propagation. 

786.  The  average  dimensions  of  this  species,  under  moderately 
favourable  circumstances,  may  be  said  to  be  50  feet  high,  with  a  stem 
about  2  feet  in  diameter.  In  many  parts  of  the  country,  however, 
on  very  favourable  soils  and  sites,  it  frequently  attains  70  and  80 
feet  high,  with  a  stem  3  feet  and  more  in  diameter. 


SECTION  X. — THE  BIBCH  (bETULa) — LINNiBAN  SYSTEM,  MONCECIA  TBTRANDRIA. 

787.  Character  of  genus. — Barren  flower  in  a  cylindrical  catkin, 
its  scales  3-flowered  ;  perianth,  none ;  stamens  10-12.  Fertile  flower, 
— scale  of  the  catkin  imperfectly  3-lobed,  3-flowered ;  perianth,  none ; 
styles  2 ;  germens  compressed,  2 -celled,  one  abortive.  Nuts  com- 
pressed, with  a  membranaceous  margin,  1 -seeded. 

788.  Out  of  fifteen  species  of  birch  which  are  enumerated  in  our 
catalogues  of  plants,  we  shall  refer  to  three  only — viz.,  the  Betula 
alba,  or  common  birch,  as  it  is  a  useful,  hardy,  and  ornamental  tree ; 
and  to  the  two  American  sorts,  B.  excelsa  and  B.  papyra^xa,  as  they 
are  highly  ornamental  species,  hardy  enough  for  most  parts  of  Britain, 
and  deserving  of  culture  both  in  the  forest  and  on  the  park. 

Betula  alba,  or  Common  Birch. 

789.  Specific  character. — Leaves  ovato-deltoid,  acute,  doubly  ser- 
rated, glabrous. 

790.  Geography. — This  tree  is  a  native  of  most  parts  of  Europe, 
and  especially  of  the  northern  and  mountainous  parts.  In  the  ex- 
treme northern  parts  of  the  continent  of  Europe  it  forms  only  a  small 
tree  or  large  bush,  while  in  the  middle  parts  it  grows  to  a  tree  of  very 
considerable  dimensions — often  50  and  60  feet  high.  It  is  indis- 
putably a  native  of  Britain,  and  forms,  even  at  the  present  day,  con- 


THE  BIHCH.  251 

siderable  natural  forests  in  the  nortli  of  Scotland.  In  Strathspey  and 
in  Braemar  there  are  natural  forests  of  this  tree,  which  give  a  most 
pleasing  effect  to  many  of  the  hill-alopes  which  otherwise  would 
present  a  very  bleak  appearance. 

791.  Descrijaion  o/tree. — The  birch  is  one  of  the  most  graceful 
of  all  our  native  trees,  and  is  in  consequence  generally  found  in  all 
well-laid-off  landscape  scenery.  As  compared  with  many  of  our 
forest  trees,  it  attains  at  best  but  very  ordinary  dimensions  as  a 
timber-tree ;  but  it  is  not  so  much  on  account  of  the  value  of  its 
timber  that  the  birch  is  generally  a  favourite,  as  on  account  of  its 
gracefulness — in  which  respect  no  forest  tree  surpasses  it.  This 
is  particularly  the  case  with  the  true  weeping  variety,  which  is 
also  found  wild  in  many  of  the  higher  districts  both  in  England 
and  Scotland.  A  particular  recommendation  of  this  variety  is  its 
beii^  of  a  more  rapid  growth  than  the  common  sort ;  and  on  this 
account  the  generality  of  young  Pi-  99, 

plants  are  now  raised  from  the 
seed  of  the  weeping  variety,  which 
is  easily  known  by  the  drooping 
tendency  of  ita  branches,  and  also 
by  small  white  rough  spots  upon 
the  bark  of  the  young  trees.  The 
foliage  of  the  birch  is  small,  and 
in  spring  it  has  a  peculiar  sweet 
smell,  particularly  after  a  shower 
of  rain.  The  leaves  are  what 
botanists  term  ovaie  -  amiie,  and 
somewhat  deltoid,  doubly  serrated, 
and  nearly  smooth.  Fig.  99  is  a 
representation  of  these. 

792.  Seonomic  itget  of  timber. 
— The  wood  of  the  birch  is  by  no 
means  of  great  durability,  in  what- 
ever situation  it  may  be  placed. 
We  have  seen  it  used  in  a  great 
variety  of  ways,  both  for  outside 

and  inside  work,  and  find  it,  in  the  open  air,  as  in  the  case  of  a 
post  in  a  fence,  of  very  inferior  durability,  not  lasting  more  than 
three  years, — in  this  respect  resembling  the  beech.  Even  when 
used  for  furniture,  it  is  very  soon  affected  by  rot.  It  is  much  used 
for  mftlfing  herring-barrel  staves,  for  which  purpose  it  suita  excel- 
lently ;  and  it  is  much  sought  after  for  making  charcoal  for  gun- 
powder manufactories.  But  perhaps  the  most  important  use  to 
which  the  wood  of  the  birch  is  applied  is  that  of  making  btMins 
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for  thread  manufactories.  Very  large  quantities  are  used  for  this 
purpose  now,  and  the  advantage  of  this  to  the  grower  of  the  wood 
is,  that  for  bobbins  he  can  dispose  of  even  the  branches  down  to 
one  inch  in  diameter. 

793.  Soil  and  sittuition, — In  duration  as  a  tree  the  birch  is  not 
to  be  compared  with  the  oak  or  sycamore;  but  in  a  good  dry  soil 
suited  to  its  constitution  it  lives  to  a  great  age.  The  birch  is  a 
tree  by  no  means  particular  as  regards  soil  and  situation — ^in  fact, 
it  is  one  of  the  most  hardy  trees  we  possess,  being  found  to  exist 
as  a  low  tree  in  the  mountainous  districts  of  Scotland,  at  an  eleva- 
tion of  fully  3000  feet  above  the  level  of  the  sea.  But  notwith- 
standing this  hardihood,  it  does  not  attain  respectable  dimensions 
unless  planted  upon  a  fair  soil,  and  at  an  elevation  something  under 
1500  feet  above  sea-leveL  This  tree  delights  naturally  in  a  diy 
sandy  or  stony  soil,  which  is  generally  of  a  poor  quality ;  but  the 
largest  specimens  of  it  that  we  have  seen  grew  upon  a  sandy  loam, 
having  a  bottom  by  no  means  of  the  driest  nature ;  and  as  far  as  we 
have  observed  its  natural  habits,  it  does  not  disagree  with  a  little  mois- 
ture, provided  this  is  not  allowed  to  remain  stagnant  about  the  roots. 

794.  Propagation  and  culture. — This  tree  is  raised  from  seed, 
which  is  generally  ready  for  gathering  about  the  first  week  of 
October.  When  gathered,  it  should  be  kept  in  a  dry  and  airy 
loft  or  room  all  the  winter,  and  should  be  sown  in  the  month  of 
March.  In  sowing  it,  care  should  be  taken  that  the  earth  upon 
which  it  is  sown  be  very  finely  wrought  by  the  spade  aijd  rake. 
The  soil  ought  to  be  light,  and  the  surface  made  as  fine  as  oatmeal 
before  sowing;  and  even  in  the  act  of  covering  in  the  seed,  great 
care  is  necessary  to  see  that  it  is  not  covered  too  deep :  in  fact, 
the  slightest  covering  of  earth  is  suflScient,  and  this,  too,  should 
be  of  the  finest  quality.  The  seed  is  always  sown  on  beds  about 
3^  feet  broad.  When  the  soil  cannot  be  got  of  a  nature  fine  enough, 
a  very  good  plan  is  to  sow  upon  the  prepared  surface,  and  give  the 
seed  no  covering  at  all,  but  merely  a  slight  beat  with  the  back 
of  the  spade,  in  order  to  keep  the  wind  from  blowing  it  about.  By 
this  plan  we  have  seen  excellent  crops  of  young  birch  raised.    . 

About  the  first  week  of  June  the  plants  will  be  seen  to  come 
up  in  abundance  thickly  all  over  the  beds ;  and  as  they  are  easily 
hurt  by  weeds,  they  should  receive  every  attention  in  the  way  of 
keeping  them  clean. 

One  year  after  the  seeds  have  been  sown,  the  young  plants  may 
be  lifted  and  transplanted  out  into  rows  in  the  nursery-ground, — and 
when  they  have  stood  two  years  in  that  state,  they  may  be  put 
out  into  the  forest-ground ;  but  if  wanted  of  a  larger  size,  they 
should  be  allowed  to  remain  in  the  nursery  another  year. 
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The  birch  is  an  excellent  tree  for  planting  on  exposed  parts  of 
an  enclosure  where  there  is  little  soil,  and  that  poor  and  thin,  as 
on  sach  parts  it  will  soon  make  a  cover,  and  ultimately  become  a 
more  valuable  crop  than  any  other  tree  that  could  be  used  on  them. 

As  a  coppice-wood,  the  birch  answers  well;  indeed,  in  several 
instances  we  have  found  birch  coppice  more  profitable  than  oak, 
as  the  small  wood  of  it  can  always  be  sold  either  for  powder- wood 
or  bobbin-wood,  while  that  of  the  oak  cannot. 

795.  At  Aboyne  Castle  there  is  a  birch-tree  50  feet  high,  with 
a  girth  of  9  feet  near  the  bottom.  In  the  forest  of  Ballochbuie,  on 
the  estate  of  Invercauld,  Aberdeenshire,  there  is  a  tree  of  this  species 
which  measures  6  feet  8  inches  in  circumference  at  4  feet  from  the 
ground. 

Betula  excelsa,  or  the  Tall  Birch. 

796.  Specific  character, — Leaves  ovate,  acute,  serrated.  Scales  of 
cones  with  lateral  lobes,  rounded.  Petioles  downy,  shorter  than 
peduncles. 

797.  Geography. — This  tree  is  a  native  of  North  America,  and 
was  introduced  into  Britain  in  1767.  We  have  found  it  on  deep 
and  rather  moist  lands  —  on  most  parts  of  Upper  Canada,  especially 
in  the  valley  of  the  Ottawa,  where  it  is  very  plentiful  in  the  natural 
forests. 

798.  Description  of  tree, — ^The  leaves  of  this  tree  are  large  com- 
pared with  those  of  the  common  British  birch,  being  generally  from 
3  to  4    inches   long,  and   from  2  to   3  inches    broad,  with   sharp 
irr^ular  teeth  on  their  margins.     In  the  natural  forests  of  Canada 
it  forms  a  tall  stately  tree,  often  rising  up  to  a  height  of  from  80  to 
90  feet,  with  a  stem  of  from  2^  to  3^  feet  in  diameter.     In  some 
instances  where  we  have  seen  this  tree  lying  felled,  we  have  measured 
and  found  it  95  feet  high,  with  a  stem  nearly  4  feet  in  diameter; 
but  generally  speaking  they  are  not  so  large,  measuring  only  from 
70  to  90  feet  high,  with  stems  from  2  to  3  feet  in  diameter.     When 
this  tree  stands  alone,  it  forms  a  fine  ornamental  object,  being  clothed 
with  branches,  and  their  leaves  down  nearly  to  the  ground.     We 
have  seen  specimens  of  this  species  on  the  sides  of  rivers  and  lakes 
in  America,  which  were  truly  of  an  ornamental  character,  being  well 
clothed  with    branches    down  to  the  water's  edge,  and    presenting 
festoons  the  most  perfect  imaginabla     We  therefore  recommend  this 
tree    as  an  ornamental  one  on    parks  and  lawns  in  Britain,  as  in 
such  situations  it  would  make  a  fine  contrast  with  many  other  of 
our  common  trees,  as  its  habit  is  to  grow  upright,  and  to  become 
clothed  with  branches  from  top  to  bottom  when  grown  in  an  open 
part  and  on  a  suitable  soil. 
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799.  SoU  and  sUuation. — This  species  requires  a  good,  deep,  and 
rather  moist  soil  to  grow  well  upon.  We  have  indeed  seen  good 
specimens  of  it  on  dry  grounds  in  Canada,  but  in  aU  cases  we  have 
found  the  largest  and  best  developed  specimens  on  the  sides  of 
rivers  and  lakes,  and  on  the  edges  of  swamps,  where  there  was 
sufficient  moisture  for  their  roots  without  its  being  stagnant  about 
them.  The  tree  i*equires  also  to  be  planted  in  a  sheltered  situation, 
as  although  it  is  quite  hardy  enough  to  stand  in  the  climate  of 
Britain,  still  it  will  not  grow  to  a  good  size  unless  on  a  low-lying 
site,  sheltered  with  other  trees. 

800.  Propagation  and  culture, — This  tree  is  propagated  by  seeds 
imported  from  America,  which  may  be  had  from  any  extensive  dealer 
in  foreign  tree-seeds.  The  species  is  as  easily  raised  from  seed  as 
the  common  birch,  and  the  same  treatment  is  necessary  in  rearing 
them  both. 

Betula.  paptraoea,  or  the  Paper  Birch. 

801.  Specific  chxiracter, — Leaves  ovate,  acuminate,  doubly  serrate, 
veins  hairy  beneath. 

802.  Geography, — ^This  tree  is  also  a  native  of  North  America,  and 
was  introduced  into  Britain  in  1750.  In  Canada  we  have  found 
specimens  of  it  attain  very  large  dimensions,  not  unfrequently  from 
90  to  100  feet  in  height,  with  a  diameter  of  stem  exceeding  4  feet 
6  inches,  but  in  general  cases  it  does  not  attain  much  over  70  feet 
in  height,  with  a  stem  from  30  inches  to  3  feet  in  diameter.  It 
is  plentiful  on  good  lands  all  over  Upper  Canada,  and  is  generally 
found  in  the  neighbourhood  of  the  tall  birch,  but  upon  drier  paits 
of  the  land. 

803.  Description  of  tree, — This  species  is  easily  known  from  the 
tall  birch  by  its  leaves  being  smaller,  and  darker  green.     Its  branches 
are  also  more  slender  than  those  of  the  tall  birch,  and  its  bark  is 
more  silvery  and  shining.    It  forms  a  beautiful  object  in  the  Canadian 
forests,  giving  the  parts  of  them  on  which  it  grows  a  lively  aspect 
among  the  limes,  maples,  and  others  that  grow  with  them.      The 
native  Indians  of  Canada  make  their  canoes  from  the  bark  of  tbis 
species,  and  we  have  frequently  seen  them  engaged  stripping  it  from 
trees  for  this  purpose.     This  also  forms  a  fine  ornamental  tree  on 
a  park,  its  beautiful  white  bark  contrasting  well  with  the  dark  green 
of  its  leaves,  which,  in  well-grown  specimens,  are  well  furnished  and 
plentiful  on  the  branches.     Both  this  species  and  the  tall  bircli  are 
well  worthy  of  cultivation  on  the  parks  and  lawns  of  landed   pro- 
prietors in  Britain ;  and  as  we  are  aware  that  they  are  quite  hardy 
enough  for  most  places  at  all  favourably  situated,  we  here  b^  to  recom- 
mend them  to  the  notice  of  landed  proprietors,  as  they  are  as   easy 
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of  cultivation  as  the  common  British  birch;  and  from  being  of 
stronger  growth,  they  are  calculated  to  give  an  effect  upon  the  land- 
scape much  sooner  than  it,  and  that  too  of  a  somewhat  dififerent 
character.  The  leaves  being  larger,  and  easily  agitated  by  the  breeze, 
give  a  peculiar  efifect  when  contrasted  with  the  silvery  hue  of  the 
bark  on  the  stems. 

804.  Sail  and  sUuoUion. — ^This  tree,  we  should  say,  judging  from 
what  we  have  seen  of  it  in  its  native  forests,  requires  a  deep  and  dry 
soil,  and  somewhat  rich  in  vegetable  matter.  We  have  never  found 
it  on  soil  of  a  wet  character,  such  as  that  on  which  the  tall  birch  is 
generally  found,  but  upon  gentle  swells  and  ridges  which  are  dry  in 
the  subsoil.  like  the  tall  birch,  it  will  not  succeed  on  an  exposed 
site,  but  should  have  a  low-lying  situation,  with  the  shelter  of  other 
trees. 

805.  Prop<y,aivm  avd  c«ft«re.— This  species  also  is  raised  from 
seeds,  imported  chiefly  through  the  New  York  seed -dealers.  The 
seed  of  both  this  and  the  tall  birch  can  be  had  cheaply  from  seed- 
merchants  in  New  York ;  and  any  nurseryman  in  Britain  could  have 
no  difficulty  in  rearing  large  quantities  of  these  trees,  and  at  a  cheap 
rate,  provided  he  had  orders  for  them  from  landed  proprietors.  As 
they  have  been  very  little  inquired  for,  they  have  not  been  much 
reared,  and  hence  they  are  scarce  and  high  in  price ;  but  were  there 
a  demand  for  them,  nurserymen  here  would  attend  to  grow  them,  and 
consequently  they  could  be  had  at  a  moderate  cost 
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806.  Character  of  the  genus, — Flowers  collected  into  imbricated 
catkins ;  barren  flowers, — scale  of  the  catkin  3-lobed,  with  3  flowers ; 
perianth  single,  4-partite ;  fertile  flowers, — scale  of  the  catkin  subtrifid, 
with  2  flowers ;  perianth,  none ;  styles  2  ;  fruit  compressed. 

807.  All  the  species  of  this  genus  are  small  trees,  some  of  them 
scarcely  attaining  tree  size,  but  merely  that  of  shrubs,  and  none  of 
tiiem  can  be  said  to  be  ornamental.  The  only  species  to  which  we 
think  it  necessary  to  refer  here  is  the  Alnus  fflutinosa,  or  common 
alder,  which  is  sometimes  found  a  useful  tree  for  planting  on  cold, 
wet   sites,  where  few  other  trees  would  succeed. 

Alnus  glutinosa,  or  Common  Alder. 

808.  Specific  character. — Leaves  roundish,  cuneiform,  obtuse,  lobed 
at  margin,  and  serrated,  somewhat  glutinous,  downy  in  axils  of  veins 
beneath. 


256  TUB  ALDEB. 

809.  Geography. — The  common  alder  is  found  all  over  Europe,  and 
always  in  moist  places,  such  aa  swamps.  Indeed  it  is  found  growing 
in  situations  which  are  too  wet  for  either  poplars  or  willows  to 
succeed.  It  is  found  also  aloi^  all  the  northern  parts  of  Asia,  and 
in  the  north  of  Africa.  This  may  be  said  to  be  truly  a  native  of 
Britain,  being  found  wild  along  the  banks  of  our  rivers  and  marshy 
parts  of  our  waste  lands.  In  these  ca.'^es  it  is  seldom  found  of  large 
dimensions,  but  generally  as  a  large  bush,  or  at  least  as  a  small  de- 
formed tree. 

810.  Description  of  tree. — Fig,  100  represents  the  leaves  of  this 
tree,  and  also  the  catkins  containing  the  seeds.     In  the  wild  st&te 

P(    jgp  the  tree  seldom  attains  the   height 

of  more  than  40   feet,  but  where 
attention  has  been  paid  to  it,  and 
it  has  got  the  same  man^meDt  as 
other  forest-trees,  it   attains  a  size 
by  no  means  despicable,  being  fre- 
'  quently  found   upon   a  good  loamy 
soil  from   50   to   60  feet  h^h,  and 
of   proportionate   scantling;   but    in 
no     case     will    it    attain    a     targe 
size  unless  it  has  a  considerable  de- 
gree of  moisture  for  its  roots,  which 
is   always    found    by  it    upon    the 
matgins  of  rivers.     The  bark  of  the 
common  alder,  in  the  case  of  oldish 
trees,  is    nearly  black,  and  full    of 
clefts ;  and  the  branches,  when  they  are  young,  and  the  tree  is  in  a 
state  oE  vigorous  growth,  have  a  triangular  form,  but  when  mature 
they  are  round.     This  tree  is  well  known  all  over  Britain,  as  there 
are  few  wet  parta  by  the  sides  of  our  smaller  rivers  where  it  is  not 
found  luxuriating ;  therefore  we  need  not  make  any  further  remarks 
descriptive  of  it,  especially  as  the  figure  showing  the  leaves  and  seed 
catkins  is  enough  to  enable  any  one  to  distii^ish  the  tree  from  auy 
other. 

811.  Economic  uses  of  timber. — The  wood  of  the  alder  is  by  no 
means  valuable,  nor  is  it  generally  applied  to  many  purposes.  It  is 
reckoned  one  of  the  most  lasting  of  all  woods  for  any  undet^groond 
work,  such  as  piles  for  bridges ;  and  it  is  even  allowed  to  stand  a 
long  time  when  covered  from  the  effects  of  change  of  dry  and  moist. 
So  f ar  aa  our  own  experience  goes,  this  wood  is  the  one  which  of  aU 
others  we  incline  to  reject  in  the  making  of  any  common  outdoor 
work,  such  as  fencing;  in  fact,  we  have  found  posts  of  this  ^rood 
useless  in  less  than  one  year,  they  being  rotten  at  the  part  between 
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the  earth  and  the  air.  Still,  both  as  a  tree  crop  and  aa  a  coppice- 
wood,  we  have  found  it  veiy  valuable  for  the  purpose  of  making 
charcoal  for  powder  manufactures,  and  for  sawing  up  for  herring- 
barrel  staves,  for  both  of  which  purposes  it  is  much  sought  after, 
and  sells  readily  in  most  parts  of  the  country. 

812.  Soil  and  sUimtion, — ^The  alder  is  by  no  means  particular  as 
regards  quality  of  soil,  but  moisture  is  indispensable.  In  travelling 
through  the  Highlands  of  Scotland,  and  some  of  the  northern  hilly 
parts  of  England,  we  find  large  tracts  of  this  tree,  which  is  always 
found  luxuriating  in  the  swampy  low-lying  grounds,  and  on  the 
margins  of  rivulets;  and  this  at  once  points  out  the  circimistances 
favourable  to  its  growth.  However,  we  may  remark  also  under  this 
head,  that  the  alder  will  attain  its  largest  dimensions  of  timber  and 
top  branches  when  planted  on  any  low-lying  site,  having  a  strong  soil 
with  a  moist  bottom,  such  as  the  poplar  and  willow  are  found  to 
thrive  well  upon.  On  such  situations,  we  have  seen  the  alder  attain 
the  height  of  50  and  60  feet,  with  a  stem  from  2  to  3  feet  diameter, 
forming  very  respectable  trees. 

813.  Propagation  and  culture, — The  alder  is  sometimes  propagated 
by  cuttings  and  layers  of  the  young  wood,  but  principally  from  the 
seed.  Indeed,  although  the  method  of  propagating  it  by  cuttiags  is 
sometimes  resorted  to,  the  plants  raised  by  such  means  are  of  little 
real  worth,  and  never  arrive  at  the  character  of  a  tree  as  those  do 
which  are  raised  from  the  seed.  The  yoimg  plants  ought,  therefore, 
in  all  cases  where  healthy  young  trees  are  desired,  to  be  raised  from 
the  seed.  Of  course  we  do  not  here  mean  these  remarks  to  apply  to 
the  extendiag  or  propagating  of  the  varieties  of  this  genus,  such  as  the 
A.  ladniata,  or  cut-leaved  variety,  and  others,  which  must  be  propa- 
gated by  cuttings  or  layers,  in  order  to  have  them  after  their  true 
characters. 

The  seeds  should  be  gathered  in  the  month  of  October,  or  at  least 
as  soon  as  the  scales  of  the  catkins  or  seed-vessels  begin  to  open  a 
littla  When  the  catkins  are  gathered,  they  shoidd  be  well  exposed 
to  the  sun  upon  a  sheet  for  a  few  days  in  the  open  air,  when  the 
scales  will  open  widely,  and  allow  the  seed  to  be  separated  by  a  slight 
rubbing  and  turning  with  the  hands.  Many  seedsmen,  when  they 
gather  the  seed  of  the  alder,  simply  lay  it  past  in  a  dry  room,  and 
turn  it  frequently  till  the  seeds  fall  out  of  their  own  accord.  It 
should  be  sown  in  the  month  of  March  and  slightly  covered*  When 
the  plants  have  stood  one  year  in  the  seed-bed,  they  should  be  planted 
out  into  rows  in  the  nursery-ground,  and  there  they  may  be  allowed 
to  remain  one  or  two  years,  according  to  the  strength  that  the  plants 
may  be  required  to  be. 

u 


258  THE   SWEET   CHESTNUT. 


SBCTION   XII. — ^THB  SWBET  GHBSTNUT   (oASTANEA) — LINNJEAN   8T8TEM, 

MONCBCIA   FOLTANDBIA. 

814.  Character  of  the  genus, — Barren  flowers  in  a  very  long  cylin- 
drical catkin.  Perianth  single,  of  1-leaf,  6-cleft.  Stamens  5-20. 
Fertile  flowers  3,  within  a  4-lobed,  thickly  muricated  involucrum. 
Perianth  single,  urceolate,  5-6  lobed,  having  the  rudiments  of  12 
stamens.  Gormen  incorporated  with  the  perianth,  6 -celled,  with  the 
cells  2-seeded,  5  of  them  mostly  abortive.  Styles  6.  Nut  1-2 
seeded,  invested  with  the  enlarged  involucre. 

815.  There  are  only  two  species  of  this  tree  named  in  our  cata- 
logues of  plants — ^viz.,  the  Castanea  vesca,  which  may  be  said  to  be  a 
native  of  Europe,  and  the  G.  pumUa,  or  dwarf  chestnut,  which  be- 
longs to  North  America.  The  former  species,  with  many  varieties  of 
it,  is  much  cultivated  on  the  continent  of  Europe,  and  especially  in 
Italy  and  France,  for  the  sake  of  their  fruit;  and  as  this  tree  is  a 
very  ornamental  one,  and  grows  to  large  dimensions,  we  shall  refer  to 
it  only.  The  other  species  being  only  a  large  bush,  found  in  the 
Southern  States  of  North  America,  need  not  be  referred  to,  as  it  is  of 
no  importance  as  a  timber-producing  plant. 

Castanea  vesca,  or  Common  Sweet  Chestnut 

816.  Specific  character. — Leaves  oblongo  -  lanceolate,  acuminate, 
mucronate,  serrate,  glabrous  on  each  side. 

817.  Geography, — The  sweet  chestnut  is  found  in  the  east  and 
west  of  Asia,  in  the  north  of  Africa,  and  is  also  plentiful  in  the  woods 
of  North  America.  It  is  said  to  be  found  in  the  wild  state  in  some 
parts  of  Italy,  France,  and  Spain,  but  is  evidently  not  a  native  of 
Britain,  although  it  has  been  cultivated  in  the  country  from  time  im- 
memorial. 

818.  Description  of  tree. — ^This  is  a  tree  which,  in  a  favourable 
situation,  attains  large  dimensions,  frequently  surpassing  the  oak  in 
this  respect ;  and  when  grown  in  an  open  park  or  lawn,  it  is  a  highly 
ornamental  tree,  its  general  bearing  at  a  distance  very  much  resem- 
bling that  of  the  oak ;  and  in  the  autumn,  when  its  leaves  take  on  a 
yellow  colour,  it  has  a  beautiful  effect  among  other  trees  of  darker 
foliage.  Cultivated  in  these  circumstances,  also,  it  lives  to  a  great 
age.  As  a  timber-tree,  however,  it  falls  far  short  of  even  what  we 
may  consider  as  our  secondary  sorts.  It  does  not  even  attain  large 
dimensions,  unless  it  have  the  advantage  of  a  good  loamy  soil  and  a 
good  situation,  and  is  therefore  not  adapted  for  generally  planting  out 
as  a  forest-tree  in  any  exposed  situation  upon  an  indifferent  soil. 
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The  folif^  of  the  sweet  chestnut  is  foil  upon  the  young  wood,  and 
has  a  very  fine  effect  in  the  early  part  of  eummer,  as  well  as  in  the 
antunm,  when  it  begins  to  take  on  the  yellow  tinge.  The  leaves  are 
what  is  termed  by  botanists  oblongo-lanceolate,  acaminate,  and  muc- 
ronately  serrated  (see  fig.  101).  When  young,  the  tree  grows  very 
rapidly,  and  very  soon  attains  a  lai^  size ;  pj-  nji, 

but  we  have  seldom  seen  one  which  had  ar- 
rived at  the  age  of  60  years  which  was  not 
ring-ahaken  in  the  heart-wood,  and,  in  fact, 
almost  useless  for  any  particular  purpose.  It 
is,  however,  excellently  adapted  for  coppice- 
wood  ;  and  in  all  districts  where  there  may 
be  a  demand  for  hop-poles  of  various  sizes, 
the  sweet  chestnut  pays  well  in  the  form  of 
coppice.  It  readily  throws  up  a  succession 
of  yoong  shoota  from  the  stoles  when  cut 
over,  which  grow  very  rapidly  for  the  first 
eight  or  ten  years,  frequently  at  the  end  of 
that  period  producing  shoots  from  4  to  5 
inches  diameter,  and  iVorn  20  to  30  feet  high, 
and  these,  too,  very  numerous  round  the  stoles. 

819.  Economic  uses  of  timber. — The  wood 
of  the  sweet  chestnut  is  generally  found  good 
and  sound,  and  available  for  many  useful  pur- 
poses, up  to  the  age  of  about  60  years ;  and 
as  a  secondary  tree,  or  one  which  is  grown  for 
a  time  among  others  which  may  be  meant  to 

stand  as  a  permanent  crop  upon  the  ground,  it  is  well  adapted.  The 
wood  of  the  sweet  chestnut  ia  undoubtedly  very  durable.  For  gate- 
posts and  general  fencing  purposes  we  have  found  it  answer  most  ex- 
cellently ;  and  even  for  cart  and  w^gon  shafts  it  answers  well  when 
from  30  to  40  years'  old,  and  for  many  other  purposes  besides.  In 
North  America,  where  this  tree  is  found  plentiful  and  of  large  dimen- 
sions, the  wood  is  much  used  for  the  purposes  of  fencing  and  house- 
building, and  for  these  purposes  no  wood  is  better  suited.  We  have 
oarselves  seen  in  Canada  fences  made  of  this  wood,  which  had  stood 
exposed  to  the  weather  for  upwards  of  twenty-five  years,  as  good  as 
they  were  at  the  time  they  were  put  up, 

820.  SoU  and  ntuaiion. — The  chestnut  requires  a  deep  and  dry 
sandy  loam  to  prosper  well  in.  It  does  not  succeed  on  stiff  claya,  nor 
on  any  cold-bottomed  lands,  but  it  grows  well  on  most  dry-bottomed 
lands,  although  not  rich,  if  well  sheltered.  We  have  even  seen  excel- 
lent crops  of  chestnut  timber  on  lands  of  a  stony  and  gravelly  nature, 
-wbich  were  poor,  but  these  were  well  sheltered  and  warm-lying.     In 
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Britain,  a  sheltered  site  and  a  dry-bottomed  soil  are  what  is  required 
for  the  profitable  growth  of  the  sweet  chestnut 

821.  Propagation  and  culture, — The  sweet  chestnut  is  propagated 
in  exactly  the  same  manner  as  the  oak,  and  what  has  been  said  rela- 
tive to  the  oak  is  equally  applicable  to  the  sweet  chestnut,  but  with 
this  exception,  that  the  chestnut  is  generally,  when  young,  of  a  more 
rapid  growth  than  the  oak,  and  is  therefore  ready  for  transplanting 
into  the  forest  ground  after  having  been  two  years  in  the  nurseiy 
rows.  It  may  be  remarked  here  that  the  nuts  of  this  tree  are  pro- 
cured from  America,  and  from  France,  Italy,  and  Spain,  as  they  sel- 
dom ripen  in  Britain.  As  the  nuts  are  large,  they  should  be  sown 
more  thinly  than  the  acorns  of  the  oak,  and  should  also  be  covered 
more  deeply,  say  not  less  than  3  inches. 

822.  It  would  be  superfluous  to  name  the  dimensions  of  this  tree 
on  particular  places,  as  there  are  few  old  wooded  parks  in  Britain 
which  have  not  their  fine  ornamental  specimens  of  the  species  as  weU 
as  those  of  the  oak.  SufSce  it  to  say,  that  under  favourable  circum- 
stances of  soil  and  situation  the  tree  attains  the  average  height  of  70 
feet,  with  stems  from  4  to  6  feet  in  diameter.  There  are  many  speci- 
mens of  much  greatier  dimensions  on  various  places,  but  what  we  have 
stated  may  be  taken  as  an  average  of  the  growth  of  the  tree  under 
favourable  circumstances. 


SECTION  XIII. — THE   HORSE-CHESTNUT   (-BSCULUS) — LINNiBAN   SYSTEM, 

HEPTANDRIA   HONOQTNIA. 

823.  GliaracteT  of  the  genus, — Calyx  1 -leaved,  inflated ;  corolla  4-5 
petalled,  unequal,  pubescent,  inserted  in  the  calyx.  Capsules  3-celled ; 
seeds  large,  chestnut-like. 

824.  The  only  species  of  this  genus  worth  referring  to  as  a  timber- 
tree  is  the  JEsculiis  hippocasianum,  which  is  a  tree  of  great  magni- 
tude and  beauty,  and  therefore  well  deserving  a  place  in  any  park,  as 
it  may  be  said  to  be  the  only  flowering  large  tree  we  have  upon  our 
lawns. 

iEscDLUS  HiPPOCASTANUM,  OT  Common  Horse-Chestnut. 

825.  Specific  character. — Leaves  digitate,  seven ;  petals  5,  spreading. 

826.  Geography, — This  tree  is  a  native  of  Asia,  and  was  introduced 
into  Britain,  by  way  of  the  continent  of  Europe,  about  the  year  1629. 

827.  Description  of  tree, — This  is  a  tree  of  very  rapid  growth,  and 
in  a  few  years  attains  very  considerable  size.  It  is  by  no  means  a 
delicate  tree,  although  a  native  of  Asia ;  it  is,  in  fact,  a  hardy  tree  as 
far  as  regards  the  degree  of  cold  which  it  can  bear,  but  from  the  short- 
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grained  texture  of  the  wood,  which  is  brittle,  it  is  not  at  all  adapted 
to  grow  in  an  exposed  situation.  The  leaves  have  a  very  fine  massive 
effect  when  the  tree  is  placed  among  otheis  of  a  more  light  and  airy 
character ;  and  as  they  appear  pretty  early  in  the  season,  accompanied 
by  the  rich  pink-white  flowers,  the  tree  is  upon  that  account  more 
worthy  of  a  place  upon  the  lawn.  The  naked  tree  is  of  itself  of  a  stiff 
character,  the  young  shoots  being  lai^e,  and  not  numerous.  See  fig. 
102,  which  ia  a  representation  of  the  young  shoots,  and  fig.  103,  re- 


presenting the  form  of  the  leaves  upon  a  reduced  scale.  The  rapid 
growth  of  the  young  wood  of  this  tree  is  remarkable,  the  shoots  of  the 
year's  growth  being  generally  perfected  within  one  month  of  the  time 
of  the  opening  of  the  leaf-buds.  This  tree,  when  standing  on  an  open 
park,  has  a  tendency  to  spread  out  massive  limbs  rather  than  to  grow 
to  height  of  stem,  and  in  this  form  it  is  always  most  ornamental,  being 
clothed  with  branches  from  bottom  to  top,  which  spread  out  a  lai^ 
surface  of  leaves,  with  their  accompanying  flowers,  which  produce  an 
admirable  effect  in  the  month  of  May. 

828.  Economic  wses  of  timher. — Although  the  wood  of  this  tree  is 
soft,  and  by  no  means  adapted  for  purposes  in  which  durability  and 
strength  are  objects,  still  there  are  many  purposes  for  which  it  is  use- 
ful, such  as  flooring,  waggon-bottoming,  turnery-work,  and  many  of  the 
purposes  to  which  the  timber  of  the  poplar  and  willow  are  applied. 
In  Britain,  however,  the  tree  is  never  cultivated  with  a  view  to  its 
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timber,  but  solely  as  an  ornamental  one,  and  aa  such  it  is  well  known 
to  eveiy  one  at  all  acquainted  with  trees.  It  is  an  excellent  tree  for 
planting  on  the  sides  of  roads  near  towns,  as  the  smoke  does  not  seem 
to  injure  it  much,  but  it  is  of  too  spreading  a  habit  to  be  recommended 
as  a  tree  for  planting  on  the  sides  of  streets  in  towns. 

829.  Sail  and  sUucUion. — In  order  to  attain  laige  dimensions,  and 
to  have  the  appearance  which  its  massy  foliage  and  heavy  limbs  are 
calculated  to  produce,  it  requires  to  be  grown  upon  a  good  rich  loamy 
and  dry  soil,  and  in  rather  a  sheltered  situation ;  at  least,  it  must  be 
in  a  situation  where  it  is  not  apt  to  be  exposed  to  severe  storms  of 
wind,  such  as  on  a  park  among  other  trees,  or  on  the  sides  of  roads 
in  plantations. 

830.  Propagation  and  culture. — ^This  tree  ia  propagated  from  the 
seed,  which  is  termed  a  nut  These  are  generally  ripe  in  the  month 
of  October,  and  they  should  be  sown  immediately  when  gathered,  as 
they  are  extremely  apt  to  lose  their  vegetative  powers  if  kept  long. 
They  should  be  sown  in  rows,  in  the  same  way  as  has  already  been 
recommended  for  the  nut  of  the  sweet  chestnut.  The  young  plants 
make  vigorous  shoots  the  very  first  year,  and  are  fit  for  beiag  trans- 
planted out  into  nursery  rows  when  one  year  old,  in  which  they  may 
remain  for  one  year  or  for  two  years,  according  as  the  plants  may  be 
wished  to  be  small  or  large.  It  is  perhaps  unnecessary  to  remark  that 
the  nuts  ripen  freely  in  this  country,  and  should  be  gathered  before  they 
fall  from  the  trees,  which  they  generally  do  in  the  month  of  November. 

831.  This  tree  also  attains  very  large  dimensions  under  favourable 
circumstances,  being  frequently  found  from  70  to  80  feet  high,  with 
stems  from  4  to  6  feet  in  diameter. 


SECTION   ZIV. — THB  LIM£-TREB  (tILIa) — ^LINNAAN  8T8TBM, 

POLTANDRIA  HONOGTmA. 

832.  Character  of  the  gemcs. — Calyx  5 -parted;  petals  5;  capsule 
coriaceous,  globose,  5-celled,  4-valved,  opening  at  base,  1-seeded. 

833.  Loudon,  in  his  '  Encyclopaedia '  of  plants,  describes  four  species 
of  the  lime-tree  as  natives  of  Britain,  three  as  natives  of  North  Amer- 
ica, and  one  as  a  native  of  Hungary.  We  shall,  however,  refer  here 
only  to  the  species  which  are  given  as  natives  of  Britain,  as,  whether 
as  timber  or  as  ornamental  trees,  they  are  very  much  superior  to  the 
others.  The  four  sorts  described  by  Loudon  as  species,  and  as  natiTes 
of  Britain,  are  TUia  rubra,  or  common  lime-tree ;  T.  intermedia^  or 
intermediate  lime ;  T.  parvifolia,  or  small-leaved  lime ;  and  T,  platy^ 
phylla,  or  broad-leaved  lime.  Although,  however,  these  four  sorts  are 
described  as  species,  still  there  seems  to  be  every  reason  to  conclude 
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that  they  are  only  varieties  of  the  one  tree — namely,  the  European 
Limb-Tkeb  ;  and  with  this  view  we  shall  describe  them  all  under  one 
head,  and  as  one  tree — namely,  the  TiUA  EUROPiEA,  or  the  common 
European  lime — because  there  is  really  no  diflference  worth  mention- 
ing in  respect  to  the  general  habits  and  peculiarities  of  the  trees,  all 
requiring  the  same  treatment  in  their  general  cultivation,  &c. 

TiLiA  EUROPJBA,  01  Common  Lime-Tree  of  Europe. 

834.  Specific  chardcters  of  the  four  sorts  named  above,  as  given 
by  Loudon :  T.  rubra, — leaves  cordate,  unequal  at  base ;  petioles  and 
suckers  hairy;  axil  of  veins  beard  beneath;  fruit  globose,  smooth. 
T.  intermedia, — ^leaves  cordate,  acuminated,  serrated,  smooth,  twice  as 
long  as  stalks;  axil  of  veins  beard  beneath;  fruit  membraneous, 
oblong,  deformed,  2-seeded.  T.  parvifolia, — leaves  cordate,  round, 
acuminated,  finely  serrated,  smooth,  scarcely  longer  than  stalks ;  axil 
of  veins  beard  beneath ;  fruit  round,  very  thin  and  brittle.  T,  plaiy- 
phyUa, — Cleaves  cordate,  round,  acuminated,  finely  serrated,  a  little 
downy  beneath;  fruit  turb.,  woody,  with  prominent  ribs. 

835.  Oeography, — The  lime-tree  is  found  in  the  Alps  of  Switzer- 
land and  on  the  north  of  Italy,  and  also  in  Spain  and  Portugal.  It 
it  found  also  in  Eussia,  Sweden,  and  Germany.  It  is  by  many  con- 
sidered a  native  of  Britain  as  well,  but,  for  our  own  part,  we  are 
decidedly  of  the  opinion  that  it  is  not,  as  the  tree,  in  none  of  its 
varieties,  ripens  seeds  in  this  country,  except  in  rare  instances,  which 
is  at  once  proof  that  the  tree  is  not  truly  indigenous  to  Britain.  It 
has  been  cultivated  in  Britain  from  time  immemorial,  and,  conse- 
quently, like  some  others  of  our  trees,  has  become  so  far  naturalised 
as  to  be  constitutionally  as  hardy  as  a  native. 

836.  Description  of  tree, — ^The  lime-tree  is  one  of  the  most  beautiful 

and  interesting  of  our  ornamental  trees  in  the  month  of  July,  when 

in  full  flower,  with  leaves  in  their  freshest  state.     Many  object  to  it 

as  being  of  a  stifiT  and  formal  outline  and  a  clumsy  habit,  and  as  not 

presenting  that  light  and  shade  which  are  required  for  picturesque 

scenery.     This  is  no  doubt  true ;  but  in  well-chosen  situations,  such 

as  along  the  sides  of  walks  or  avenues,  it  is  one  of  the  most  desirable 

of  trees.     Even  when  standing  singly,  freely  exposed  to  the  open  air, 

and  when  contrasted  among  other  trees,  it  forms  a  beautiful  object 

when  in  full  flower ;  indeed,  as  an  ornamental  tree,  in  almost  any 

situation,  few  will  object  to  its  presence.     This  is  a  tree  which,  under 

favourable  circumstances,  attains  very  large  dimensions,  and  lives  to  a 

great  age, — often  attaining  a  height  of  100  feet,  with  a  stem  over  4 

feet  diameter  near  the  ground,  and  in  a  sound  state  of  timber  when 

upwards  of  200  years  old. 
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The  leaves  of  this  tree  are  of  a  iine  light  green,  and  are  described 
by  botanists  as  cordate,  acuminated,  and  serrated  (see  fig.  104,  a). 


There  is  a  peculiar  appendage  attached  to  the  peduncle  of  each  of  the 
cymes  of  flowers  of  the  lime-tree,  termed  the  floral  leaf,  out  of  which 
the  flowers  protrude,  as  it  were  (see  fig.  104,  b). 

837.  Economic  tisea  of  timher. — The  wood  of  this  tree  is  white  in 
colour,  and  of  a  peculiarly  close  and  soft  nature,  being  particularly 
well  adapted  for  all  kinds  of  turnery-work.  It  is  mach  sought  after 
for  boards  upon  which  to  cut  leather.  It  is  also  used  in  the  maVing 
of  musical  instruments,  as  in  the  case  of  sotmding-boards  for  piano- 
fortes, for  which  purpose  we  have  sold  large  quantities  of  it.  It  is 
also  used  in  the  making  of  charcoal  for  gunpowder.  In  Bussia  and 
Sweden,  the  inner  bark  of  the  lime-tree  is  manufactured  into  the  boss- 
mats  which  are  so  much  used  in  this  country  for  various  purposes. 

838.  Soil  and  sUuation. — The  lime-tree  is  found  to  thrive  well  on 
a  great  variety  of  soils,  if  not  too  poor  and  too  dry,  and  if  not  exposed 
to  points  of  storm.  We  have  found  it  of  large  size  on  a  deep,  rich, 
light  loam,  when  it  was  well  sheltered  among  other  tall  trees  ;  but  the 
best  specimens  we  have  seen  grew  upon  a  strong,  deep  clay  loam, 
rather  of  a  moist  nature  than  otherwise  in  the  subsoiL  From  onr 
experience  of  the  lime,  we  should  say  it  succeeds  best  on  a  good  strong 
loam,  and  on  a  low-lying  and  sheltered  part  of  the  country ;  but  still 
it  becomes  a  fair  and  handsome  tree  on  lighter  lands,  if  deep  and  well 
sheltered.  The  lime-tree  is  one  which  we  have  found  very  easy  to 
transplant  with  safety  at  a  considerable  age  and  size.  Hence  it  is 
very  useful  in  filling  up  gaps,  or  for  making  groups  to  have  immediate 
effect  upon  a  lawn. 

839.  Propagation  and  culture. — The  seeds  very  seldom  ripen  in 
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Britain,  that  only  taking  place  in  very  fine  seasons ;  therefore  the  tree 
is  generally  propagated  by  layers,  by  which  mode  it  is  very  readily 
mnltiplied.  It  being  a  soft- wooded  plant,  it  easily  strikes  root  by 
layering.  Nurserymen  in  Britain  sometimes  get  seeds  from  the  Con- 
tinent, however,  where  they  ripen  perfectly ;  but  as  the  plants  raised 
in  this  way  take  a  long  time  to  attain  sufficient  size  for  sale,  and  for 
transplanting  into  their  permanent  sites,  the  mode  of  rearing  them 
by  layering  is  most  generally  adopted,  as  by  this  mode  they  can  be 
reared  of  a  given  size  in  half  the  time  that  is  required  to  have  the 
same  size  of  plants  by  growing  them  from  seed.  In  rearing  the  lime 
from  seed,  the  seeds,  as  soon  as  received,  should  be  sown,  because,  if 
they  are  preserved  dry  till  the  following  spring,  they  wiU  not  come 
up  equally — many  of  them  not  till  the  second  year.  Some,  however, 
mix  the  seeds  with  sand,  or  very  fine  earth,  which  should  not  be  too 
dry  to  extract  the  natural  moisture  from  the  seeds,  nor  so  damp  as  to 
induce  rot  in  them.  Kept  in  sand  or  fine  earth  not  too  dry,  they 
should  be  sown  the  following  spring,  and  will  come  up  equally  in 
summer.  For  the  reasons  stated,  however,  layering  is  the  mode  by 
which  the  plant  is  generally  propagated  in  our  nurseries ;  and  when 
the  layers  are  one  year  old,  they  may  with  all  safety  be  removed  from 
the  parent  stock  and  transplanted  into  the  nursery  rows,  where  they 
may  remain  for  one,  two,  or  even  three  years,  according  as  the  plants 
may  be  wished  to  be  large  or  small. 

It  may  be  remarked  here,  that  there  are  no  fewer  than  fourteen 
varieties  of  the  common  lime-tree  enumerated  in  the  catalogues  of 
British  nurserymen,  all  of  which  are  of  course  multiplied  by  layering. 

840.  The  lime-tree,  on  favourable  soils  and  sheltered  sites,  attains 
large  dimensions,  there  being  few  places  of  any  standing  in  Britain 
which  cannot  boast  of  trees  of  this  species  which  are  upwards  of  70 
feet  high,  with  stems  over  4  feet  in  diameter.  On  many  places,  how- 
ever, they  are  found  even  from  90  to  100  feet  high,  with  stems  from 
5  to  6  feet  in  diameter. 


SECTION  XV. — THE  WALNtJT-TRBE  (jtJGLAN8)-^LlNN^AN   SYSTEU, 

HONCECIA   POLTANDBIA. 

841.  Charajder  of  ^«7i2«5.— -Male,  an  imbricated  catkin;  calyx  a 
scale;  corolla  6-parted;  filaments  4-18.  Female,  calyx  4-fid.  supe- 
rior ;  corolla  4-fid. ;  styles  2.    Drupe  coriaceous,  with  a  frirrowed  nut. 

842.  There  are  many  species  and  several  varieties  of  the  walnut, 
chiefly  natives  of  North  America,  but  the  only  one  we  shall  refer  to 
here  is  the  common  walnut  {Juglans  regia),  which  is  understood  to 
have  been  in  cultivation  in  Britain  since  1562. 
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JuGLANS  RBOU.    The  Eoyal  or  Common  Walnnt-Tree. 

843.  Specific  character, — Leaflets  about  nine,  oval,  smooth,  subset- 
rated,  nearly  equal ;  fruit  globose. 

844.  Geography. — ^The  walnut  is  a  native  of  Persia,  and  also,  it  is 
said,  of  the  north  of  China.  This  tree  is  cultivated  in  every  part  of 
Europe,  as  far  north  as  Warsaw,  both  for  its  fruit  and  timber.  In 
Britain  it  generally  ripens  its  fruit  in  most  parts  of  the  country  lying 
to  the  south  of  the  river  Forth,  but  to  the  north  of  this  it  may  be 
said  to  do  so  only  in  fine  seasons. 

845.  Description  of  tree, — The  walnut  in  Britain  becomes,  under 
favourable  circumstances,  a  tree  of  very  considerable  dimensions, 
producing  a  thick  stem  with  ample  spread  of  top.  When  the  tree 
becomes  of  considerable  age,  it  has  a  thick  and  deeply  furrowed  bark 
on  the  stem,  but  on  the  branches  it  is  generally  a  lightish  grey,  and 
smooth.  The  leaves,  especially  when  bruised,  have  a  strong  aromatic 
smell,  often  very  strong  in  the  warm  weather  of  summer.  The  leaf- 
lets are  generally  in  three  or  four  opposite  pairs,  with  an  odd  ter- 
minal one,  and  are  oval  shaped,  smooth,  and  somewhat  serrated.  (See 
fig.  105.) 

846.  EcoTwmic  uses  of  timber, — This  tree  has  hitherto  been  culti- 
vated chiefly  for  its  fruit,  but  there  can  be  no  doubt  that  it  might  be 
turned  to  good  account  for  its  timber  also.  When  the  tree  is  young 
its  timber  is  soft  and  white,  and  worthless  as  compared  with  that  of 
most  other  young  trees ;  but  after  it  has  attained  from  50  to  60  years, 
it  becomes  hard  and  solid  in  the  interior  of  the  tree,  till  about  80 
years  it  becomes  of  a  very  solid  texture,  of  a  dark-brown  colour,  and 
beautifully  veined.  It  is  very  much  sought  after  for  furniture  pur- 
poses, and  for  these  it  brings  a  high  price  when  of  really  good  and 
solid  quality.  It  is  also  much  sought  after  for  gun-stocks,  as  no 
description  of  wood  has  been  found  so  suitable  for  this  purpose.  In 
most  parts,  however,  this  tree  is  cultivated  for  its  fruit,  which  is  much 
in  demand  for  the  table  in  most  parts  of  the  civilised  world.  In  a 
yoimg  and  green  state  it  is  pickled  and  preserved,  and  when  ripe  it 
is  used  as  dessert  by  all  classes  who  can  afford  it ;  while  in  the  coun- 
tries where  it  grows  plentifully,  the  poorer  classes  use  it  as  food. 

847.  Soil  and  situcUion, — To  grow  this  tree  weU,  and  to  a  really 
valuable  size,  it  requires  to  be  planted  in  a  deep  and  strong  loamy 
soil,  rather  light  than  heavy,  and  by  all  means  deep  and  dry,  as  it 
sends  down  large  and  strong  tap-roots,  and  if  these  get  down  into 
wet  or  bad  subsoil  the  tree  will  not  prosper.  It  will  thrive  on  a 
considerable  variety  of  soils,  if  these  are  of  a  deep,  Ught,  porous,  and 
dry  nature,  but  will  not  succeed  on  a  heavy  or  cold-bottomed  land. 


THE   WALNUT-TREE. 


848.  Propagation  and  culture. — This  species  is  always  grown  from 
the  nuts,  which  are  generally  ripe  about  the  lat  of  October.     They 


should  be  sown  in  rows,  and  covered  to  the  depth  of  2  J  inches.  As 
they  are  very  apt  to  lose  their  vitality  if  long  kept,  they  shotild  be 
sown  as  soon  as  possible  after  they  come  to  hand,  whether  they  may 
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be  imported  or  grown  iu  the  country.  As  the  plants  make  strong 
tap-roots  the  first  year,  they  should  be  lifted  when  only  1  year  old 
and  planted  out  in  lines,  which  will  cause  them  to  become  more 
fibrous  and  safe  to  plant  out  into  their  permanent  sites.  There  are 
varieties  of  this  tree,  and  these  are  propagated  by  budding,  grafting, 
and  layering. 

849.  The  average  dimensions  of  this  species,  in  favourable  soils 
and  sites  in  Britain,  may  be  stated  as  60  feet  high,  with  stems  from 
30  to  36  inches  iu  diameter.  It  indeed  sometimes  attains  the  height 
of  80  and  90  feet,  with  stems  over  4  feet  in  diameter,  but  these  are 
exceptional  cases. 


SECTION   XVI. — THE   TULIP-TREE   (lIRIODENDRON) — LINN^AN   BT8TEK, 

POLYANDRIA   POLYGTNU. 

850.  ChoLTOcter  of  genus, — Calyx  3 -leaved;  petals  6;  samarse  im- 
bricated in  a  cone ;  capsules  1-2  seeded,  not  opening,  attenuated. 

851.  There  is  only  one  distinct  species  of  this  tree,  the  Z.  tulipi" 
/era,  which  is  a  free-growing  tree,  attaining  a  large  size  in  this  coun- 
try, and  especially  in  the  southern  and  midland  counties  of  England. 

LiRiODENDRON  TULiPiFERA,  or  Common  Tcdip-Tree. 

852.  Specijic  character. — Leaves  truncate  at  end,  with  two  broad 
opposite  stipules. 

853.  Oeography. — This  tree  is  found  growing  naturally  in  the 
woods  of  Canada,  and  those  of  the  United  States  as  far  south  as 
Carolina  and  Georgia,  and  very  abundantly  in  Tennessee  and  Ken- 
tucky. We  have  ourselves  found  it  in  the  southern  parts  of  Upper 
Canada,  but  never  in  the  northern  parts  of  that  country,  and  we  have 
seen  it  plentiful  in  New  York  State,  and  in  that  of  Pennsylvania. 

854.  Description  of  tree, — This  tree  is  easily  known  by  its  leaves, 
which  are  quite  characteristic,  and  unlike  those  of  almost  any  other 
tree,  very  much  resembling  a  riding-saddle  (see  fig.  106).  In  America 
we  have  seen  beautiful  specimens  of  this  tree  growing  naturally  in 
the  woods,  and  where  they  have  space  to  develop  their  branches  they 
form  splendid  objects  in  the  month  of  July,  when  in  full  flower.  We 
have  found  them  from  90  to  100  feet  high,  with  stems  from  2  to  4 
feet  diameter,  and  as  straight  as  an  arrow,  with  spreading  tops  cov- 
ered with  their  pretty  cream-coloured  tulip -shaped  flowers.  The 
foliage  of  this  tree  is  of  a  very  rich  and  pecvdiar  character,  the  leaves 
being  large,  of  a  beautiful  light  shining  green,  and  having  a  tendency 
to  move  from  side  to  side  when  acted  on  by  a  very  slight  breeze. 
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We  coiisider  this  one  of  the  moat  ornamental  trees  we  have  from 
America ;  and  from  having  seen  it  in  its  native  soil  and  climate,  we 
strongly  recommend  it  to  be  planted  more  than  it  has  been  as  an 
ornamental  tree  for  the  parks  and  lawns  of  proprietors'  seats  in  Brit- 

f^.  106. 


ain,  especially  as  it  is  perfectly  hardy  in  most  parts  of  the  country, 
and  when  of  some  age  forms  a  fine  spreading-topped  tree,  bearing 
flowers  in  some  seasons  in  great  profusion. 

855.  Soil  and  eUuatwn. — Although  this  tree  is,  generally  speak- 
ing, hardy  enough  Xa  stand  the  climate  of  this  country  on  favourable 
parts  as  far  north  as  the  southern  slope  of  the  Grampians,  still  it  is 
comparatively  tender,  and  succeeds  only  in  well-sheltered  situations, 
and  on  a  deep,  dry,  loamy  soil.  The  best  specimens  that  we  have 
seen  in  Britain  stood  on  lawns  where  there  was  a  considerable  d^ree 
of  shelter,  from  the  presence  of  other  larger  and  branchy  trees,  and 
a.t  the  same  time  where  they  had  full  exposure  to  light  and  air  to 
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ripen  their  wood.  In  America  it  is  found  growing  on  all  kinds  of 
soil  and  situations,  but  the  largest  specimens  we  have  seen  of  it 
there  grew  on  a  flat  part  of  the  country,  on  a  deep  loamj  land,  rather 
inclined  to  be  wet  in  the  subsoil  Even  in  its  native  parts,  it  requires 
shelter  to  develop  itself  perfectly,  and  this  should  teach  us  how  to 
deal  with  it  here.  In  giving  it  a  sheltered  place,  however,  as  already 
hinted,  it  should  in  all  cases  have  free  open  space  around  it,  in  order 
to  admit  the  rays  of  the  sun  and  free  air,  as  unless  planted  in  these 
circumstances  it  wiU  not  ripen  its  wood  and  buds  perfectly,  and  con- 
sequently would  not  flower. 

856.  FropagcUion  and  culture, — Although,  generally  speaking,  the 
Liriodendron  grows  well  in  the  more  favourable  parts  of  this  country, 
and  flowers  profusely,  it  ripens  its  seeds  only  in  very  favourable 
seasons,  even  in  England.  The  supply  of  seed  for  the  raising  of  a 
stock  of  plants  is  therefore  got  from  America.  The  seeds  should  be 
sown  as  soon  as  they  are  received,  which  may  generally  be  in  the 
autumn.  If  this  is  attended  to,  the  plants  will  come  up  the  follow- 
ing spring ;  but  if  they  should  not  be  sown  till  spring,  they  will  in 
all  probability  lie  dormant  tiU  the  next  spring.  The  seeds  should.be 
sown  on  a  very  light  and  fine  soil,  or  on  a  sandy  loam  ;  and  a  good 
plan  is  to  do  so  in  a  bed  or  cool  frame,  taking  care  to  keep  the  earth 
rather  moist  than  otherwise,  and  to  shade  the  frame  with  a  thin  net 
till  the  plants  have  come  up,  when  the  shading  may  be  gradually 
removed. 

As  the  young  plants  are  not  furnished  with  fibrous  roots,  they 
should  not  be  allowed  to  stand  more  than  one  season  in  the  seed- 
beds. At  the  end  of  the  first  year  they  should  be  transplanted  into 
lines  in  the  open  ground,  wliich  transplanting  tends  greatly  to  en- 
courage fibrous  roots,  and  therefore  to  secure  success  in  after  trans- 
planting. From  this  disposition  of  the  plant  to  run  to  tap-root  and 
not  to  fibrous  roots,  the  plants  should  never  be  allowed  to  remain 
longer  in  the  nursery  than  two  years  from  the  time  of  their  coming 
above  ground,  as  if  they  should  be  kept  longer  they  will  not  trans- 
plant  so  safely  afterwards. 

857.  In  England  this  tree  often  attains  the  height  of  from  70  to 
80  feet,  with  stems  from  2  to  3  feet  in  diameter.  At  Longleat  there 
is  a  specimen  about  100  feet  high,  with  a  stem  12  feet  circumfer- 
ence at  4  feet  from  the  ground.  In  Scotland  there  are  specimens 
from  60  to  70  feet  high,  with  stems  from  2  to  3  feet  in  diameter. 
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SECTION   XVII. — THE  HORNBEAM   (CARPINUS) — LINN.£AN  8TSTEM, 

MONCEOIA  POLTANDRIA. 

858.  Chardcter  of  the  genus. — Barren  flower  in  a  cylindrical 
catkin;  its  scales  roundish,  ciliated  at  the  base.  Stamens  8-20. 
Fertile  flower  in  a  lax  catkin,  its  scales  large,  foliaceous,  3-lobed, 
1 -flowered.  Involucre,  none.  Perianth  of  1-leaf,  urceolate,  6 -den- 
tate, incorporated  with  the  2 -celled  germen,  of  which  1  cell  is  abor- 
tive.    Styles  2  ;  nut  ovate,  striated,  1 -seeded. 

859.  We  shall  refer  only  to  one  species  of  this  genus — namely, 
the  C,  BetvZus,  or  common  hornbeam,  as  it  is  the  chief  timber-tree  of 
the  family,  is  very  hardy,  and  attains  to  very  considerable  magnitude 
of  timber  under  favourable  circumstances. 

Cabfinub  Betctlus,  or  Common  Hornbeam. 

860.  Specific  character, — Scales  or  bracteas  of  the  fruit  oblong, 
serrated,  with  two  smaller  lateral  lobes. 

861.  Geography. — The  common  hornbeam  is  a  native  of  all  parts 
of  central  Europe,  being  found  in  France,  Germany,  Italy,  the  south 
of  Bussia,  and  in  the  west  of  Asia.  It  is  also  a  native  of  England, 
Ireland,  and  the  southern  parts  of  Scotland. 

862.  Description  of  tree. — It  is  a  singular  fact  in  the  history  of 
the  arboriculture  of  this  country,  that  although  the  hornbeam,  when 
grown  on  a  good  loamy  soil,  often  attains  a  diameter  of  stem  from  2 
to  3  feet,  or  even  more,  with  a  height  of  some  60  to  70  feet;  and 
although,  under  such  circumstances,  it  is  a  very  ornamental  and  dense- 
headed  spreading  tree, — it  has  not  been  much  cultivated,  but  rather 
n^lected,  and  reduced  to  the  position  of  a  mere  hedge  plant.     This 
may  have  arisen  from  the  great  tendency  that  the  tree  has  to  become 
branchy  and  short  of  stem,  and  thus  not  much  worth  as  timber ;  and 
hence  its  general  fitness  for  hedging  purposes.     It  is,  notwithstand- 
ing, a  tree  capable  of  being  cultivated  to   very  considerable  timber 
size,  as  we  have  frequently  seen  good  specimens  of  it  grown  in  plant- 
ations  among  other  trees,  where  it  had  its  tendency  to  throw  out 
branches  checked  by  standing  among  them.     In  fact,  this  tree  is  so 
seldom  seen  of  timber  size  that  we  have  known  practical  foresters  of 
long  experience  who  did  not  know  it  when  they  had  one  pointed  out 
to  them,  and  who  conceived  it  to  be  a  species  of  beech.     It  certainly 
does  much  resemble  the  common  beech,  but  it  is  easily  distinguished 
from   it  by  the  feaiher-nerved  and  plaited  appearance  of  the  leaves 
(see  fig.  107),  as  well  as  by  the  appearance  of  the  seed  or  nuts, 
which  have  a  flat,  leafy,  three-lobed  appendage  (see  fig.  108).     The 
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plant  is  chiefly  reared  for  hedging  purposes ;  and  as  it  stands  pruning 
well,  it  answers  for  this  purpose  admirably. 


863.  Economic  uses  of  timber. — The  wood  of  the  hornbeam  is 
white,  and  of  a  very  hard  texture,  and  heavy  compared  with  many 
other  kinds  of  timber,  and  is  withal  a  very  cross-grained  kind  of 
wood,  and  difficult  to  work  in  the  hands  of  the  tradesman.  It  is, 
however,  often  used  by  country  carpenters  for  many  of  the  rural 
purposes  to  which  the  timber  of  the  beech  is  applied.  It  makes 
excellent  firewo<Ml,  and  we  liave  ourselves  made  considerable  qunnti- 
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ties  of  charcoal  from  it  Indeed  it  is  seldom  that  the  tree  is  found 
of  sufficient  timber  dimensions  to  make  it  valuable  in  this  country, 
the  greater  portion  of  the  trees  that  we  have  had  occasion  to  fell  of 
it  being  comparatively  small,  and  only  fit  for  firewood  and  charcoaL 

864.  Soil  and  situation. — ^As  a  hedge  plant,  the  hornbeam  will 
thrive  on  most  soils,  excepting  those  of  a  chalky  nature.  As  a 
timber-tree,  however,  it  attains  its  largest  dimensions  on  lands  of  a 
stiff  and  rather  clayey  nature. 

865.  Propagation  and  ctUture. — ^The  seed  does  not  generally  ripen 
in  Scotland,  but  in  England  it  does  readily.  It  should  be  sown  when 
gathered,  in  the  month  of  October,  as  the  greater  part  of  it  generally 
requires  to  lie  one  year  in  the  ground  before  v^etating.  The  plants 
should  be  planted  out  into  nursery-lines  when  one  year  old,  and 
allowed  to  stand  for  two  years  before  being  put  out  to  their  perma- 
nent sites. 

866.  On  many  places  in  England  this  species  is  found  70  feet 
high,  with  stems  from  30  to  36  inches  diameter.  In  Scotland  we 
have  found  it  frequently  from  50  to  60  feet  high,  with  stems  over 
30  inches  in  diameter. 


SBCnON  XYIII. — ^THE  OHEBBT  (PRUNUS)^LINNJBAN  8YBTBM, 

ICOSANDRIA   MONOGTNIA. 

867.  Charajder  of  the  genus. — Calyx  5-cleft ;  petals  6.  Drupe 
with  a  hard  smooth  nut 

868.  As  almost  all  the  species  of  this  genus  are  cultivated  chiefly 
either  for  their  fruit  or  for  ornamental  purposes,  and  as  only  one  of 
them  is  considered  worthy  of  being  planted  as  a  timber-tree — ^namely, 
the  P.  avium,  or  the  wild  black-fruited  cherry-tree,  or  gean — ^we  shall 
not  refer  to  any  of  them  but  it. 

Pbunus  avium,  Common  Wild  Cherry  or  Gean. 

869.  Specific  character. — Umbel  sessile,  leaves  ovate -lanceolate, 
pubescent  beneath,  folded  together. 

870.  Geography. — This  species  is  a  native  of  most  parts  of  Europe, 
and  is  found  in  the  wild  state  in  many  woods  in  Britain. 

871.  Description  of  tree. — This  tree  is  well  known  in  most  parts  of 
Britain,  being  very  often  found  wild  in  our  woods,  and  in  old  hedges, 
in  both  of  which  it  has  a  good  efTect  in  the  spring  when  in  flower,  in 
summer  when  in  fruit,  and  in  autumn  when  the  leaves  become  of  a 
reddish-yellow  colour.  It  is  well  deserving  of  a  place  in  any  plant- 
ation where  ornament  is  an  object,  especially  by  the  sides  of  roads 

s 
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numing  through  it,  as  it  comes  early  into  flower,  and  gives  an  enliven- 
ing effect  to  woods  at  a  season  when  most  other  trees  are  only  b^in- 
ning  to  unfold  their  buds. 

872.  Economic  uses  of  timber. — ^The  timber  of  the  wild  cherry  is 
much  sought  after  by  cabinetmakers  for  furniture,  and  we  liave 
always  found  a  good  tree  of  it  sell  at  a  high  price  for  this  purpose, 
as  it  is  seldom  that  a  tree  of  any  size  is  brought  into  market 

873.  Soil  and  sUtuttion, — The  tree  will  grow  well  on  any  moder- 
ately good  soil  if  dry,  and  grows  rapidly  without  almost  any  attention. 
It  makes  its  largest  bulk  of  timber,  however,  on  a  good,  deep,  rich, 
and  rather  light  loam :  on  soils  of  this  kind  we  have  seen  trees  of  it 
felled  upwards  of  45  feet  in  height,  and  containing  a  considerable 
quantity  of  useful  timber. 

874.  TtqpagcUion  and  culture. — ^This  tree  is  propagated  from  the 
seed  or  stone,  so  well  known  to  every  one  that  it  requires  no  descrip- 
tion here.  They  generally  ripen  in  July,  and  should  be  sown  shortly 
afterwards,  as  they  are  very  apt  to  lose  their  vitality  if  long  kept  Most 
of  the  other  species  and  varieties  of  the  cherry  which  are  cultivated 
in  gardens  for  their  fruit  are  propagated  by  grafting  on  young  stocks 
of  this  tree,  raised  from  seeds. 


o» 


SECTION  XIX. — THE  HAWTHOBN   (CRATiEOUS) — LINN^AN  STSTEM, 

ICOSANDRIA  DIPENTAGYNIA. 

875.  Character  of  the  genus, — Calyx  S-toothied;  petals  spreading, 
orbicular.  Ovary  2-5  celled;  styles  smooth;  apple  fleshy,  oblong, 
closed  by  the  teeth  of  the  calyx,  or  by  the  thickened  disc.  Putamen 
bony. 

876.  There  are  many  species  and  varieties  of  the  genus,  chiefly 
deciduous  small  trees  or  large  shrubs,  and  a  few  of  them  only  attain 
the  height  of  30  feet  The  greater  number  of  the  species  are  natives 
of  North  America  and  Europe,  and  all  are  free  growers,  profuse 
flowerers,  and  very  ornamental  In  a  work  of  this  kind,  which  pro- 
fesses to  treat  of  timber-trees  only,  we  shall  not  refer  to  any  of  the 
members  of  this  family  but  one — namely,  the  C.  oocyacaTUht,  or 
common  hawthorn,  which  is  not  only  well  known,  and  useful  for 
hedging  purposes,  but  also  for  its  ornamental  effect,  both  in  summer 
when  in  flower,  and  in  autumn  and  winter  when  in  fruit 

Crat^gub  oxtacantha,  or  Common  Hawthorn. 

877.  Specific  character, — Leaves  obtuse,  subtrifid,  serrated,  smooth; 
peduncle  and  calyx  nearly  smooth ;  sepals  lanceolate,  acute  (see 
fig.  109). 


THE  HAWTHORN. 


878.  Geography. — The  common  hawthorn  is  fouod  in  moat  parts 
of  Etuope,  and  in  the  west  of  Asia  and  north  of  Africa,     It  ia  found 


nearly  all  over  Britain  in  the  cultivated  state,  and  often  growing  wild 
in  woods  and  neglected  fields. 

879.  Datniption  of  tree. — The  thorn-plant  cannot,  properly  speak- 
ing, be  conaidered  in  the  l^ht  of  b  timber-tree,  although,  as  is  often 
to  be  observed,  it  may,  by  cultivation  and  attention  to  jadicious 
pranii^,  be  made  to  attain  very  considerable  dimensions ;  still  in 
this  respect  it  holds  but  a  low  rank,  and  must  be  considered  merely 
as  an  ornamental  bush,  capable  of  being  trained  to  the  size  of  a  small 
tree. 

The  great  use  of  the  thorn  in  this  country  is  that  of  hedging,  and 
for  this  purpose  we  have  no  other  plant  so  Buitable,  not  only  from  its 
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being  adapted  to  grow  in  a  great  variety  of  soils,  but  from  its  firmness 
of  habit  and  strength  to  resist  pressure,  when  properly  trained  for  the 
purpose.  In  the  wild  state,  the  thorn,  when  found  in  a  loamy  soil 
with  a  dry  bottom,  grows  very  freely  and  rapidly  when  under  15 
years  of  age;  but  as  it  attains  the  height  of  from  15  to  20  feet,  it 
grows  more  to  breadth  of  top  than  to  height  of  stem,  and  assumes 
the  character  of  a  large  and  spreading  bush ;  and  it  is  in  this  state 
that  it  is  so  much  admired  for  its  profusion  of  sweet-smelling  flowers 
and  bright-red  fruit.  The  flowers  of  this  species  are  of  a  pinkish- 
white  colour,  and  there  is  a  variety  of  it  called  C.  o.  rosea,  which  has 
the  petals  of  a  bright-pink  colour,  with  white  claws.  This  is  a  well- 
known  variety,  and  is  very  beautiful ;  and  when  both  are  planted  in 
the  same  neighbourhood,  and  near  to  each  other,  so  as  to  form  a  con- 
trast, the  effect  is  very  pleasing,  and  is  appreciated  by  every  one, 
especially  when  in  combination  with  plants  of  different  shadings  in 
the  background. 

880.  JEcoTiomic  uses  of  timber. — ^The  wood  of  the  common  hawthorn 
is  very  hard.  It  is  of  a  yellowish-white  colour,  is  finely  grained,  and 
takes  on  a  very  pretty  polish,  but  it  is  not  much  sought  after  for  any 
purpose.     It  makes  an  excellent  firewood. 

881.  Soil  and  sUiuUion, — To  have  the  thorn  to  grow  healthily  and 
well,  it  must  be  planted  on  a  good,  dry,  and  rather  rich  loam.  We 
have  never  seen  it  growing  well  on  a  wet  soil,  nor  on  one  poor  and 
light,  but  have  always  seen  it  thrive  rapidly  on  a  heavy  dry  loam, 
even  although  somewhat  of  a  clayey  nature.  It  is  one  of  our  hardiest 
plants,  and  will  succeed  well  on  even  exposed  places  if  the  soil  on 
which  it  is  planted  is  dry  and  suitable. 

882.  Propagation  and  culture. — The  hawthorn  in  seasons  favour- 
able for  fruit  generally  bears  a  great  and  abundant  supply  of  seeds, 
which  are  termed  haws :  these  are  ordinarily  ripe  and  fit  for  seed  about 
the  beginning  of  November.  They  should,  however,  never  be  gathered 
for  seed  until  they  are  perfectly  ripe,  and  this  state  may  be  easily 
known  by  their  being  of  a  dark-red  colour,  mealy,  and  the  fleshy 
fruit  separating  freely  from  the  stone.  If  gathered  before  they  are 
ripe,  the  cotyledons  of  the  seed  are  liable  to  perish  from  not  having 
been  perfected  before  gathering.  The  haws  should  be  pulled  from 
the  bushes  by  the  hand.  When  gathered  for  the  purpose  of  raising 
plants  from  them,  they  should  be  laid  in  a  heap,  in  which  to  rot  the 
pulp,  and  to  separate  it  from  the  stones.  This  is  best  done  by  laying 
them  in  a  ridge  form  in  the  open  air,  and  upon  the  ground,  say  24 
inches  high  in  the  middle  and  48  inches  broad  at  bottom;  or  the 
ridge  may  be  of  smaUer  dimensions  if  a  smaU  quantity  is  wantedL 
To  prevent  the  pulp  part  of  the  fruit  from  heating,  and  thereby  en- 
dangering the  vitality  of  the  seed,  our  plan  is  to  mix  them  witk 
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finely  riddled  soil,  say  in  quantity  equal  to  the  bulk  of  the  seed  or 
haws  themselves.     The  whole  should  be  intimately  mixed  together, 
80  as  to  hasten  the  decomposition  of  the  pulp,  and  should  be  turned 
over  now  and  then,  say  once  in  the  two  weeks,  so  as  to  turn  inwards 
the  portion  which  lay  most  exposed  to  the  air,  and  outward  the  por- 
tion which  was  innermost     In  this  rot-heap  we  allow  the  haws  to 
he  for  fifteen  or  sixteen  months,  when  the  pulp  will  be  perfectly 
rotted,  and  the  seed  ready  for  sowing.     Then,  supposing  that  the 
haws  were  gathered  and  put  into  a  rot-heap  in  November  1880,  they 
will  be  ready  for  sowing  in  February  1882.     They  should  be  sown 
in  beds  on  a  good  light  mould  properly  prepared  for  the  purpose. 
They  should  not  be  sown  thickly  but  rather  thinly,  say  at  the  rate  of 
one  seed  to  the  square  inch,  and  they  should  be  covered  with  nearly 
half  an  inch  of  earth.     They  will  braird  the  same  year,  but  should 
not  be  lifted  till  they  have  stood  two  years  in  the  seed-bed.     When 
at  this  stage  they  should  be  planted  into  lines  in  the  nursery,  say  2 
inches  plant  from  plant,  and  the  lines  12  inches  apart     When  they 
have  stood  two  years  in  this  state,  or  when  they  are  four  years  old, 
they  will  be  quite  fit  for  hedging  or  other  purposes. 

The  varieties  are  extended  by  budding  or  grafting  on  the  stocks  of 
the  common  hawthorn. 


SECTION  XX. THE  HOLLY  (iLEX) — LINKJBAN   SYSTEM,  TETRANDBIA  TETBAOTNIA. 

883.  CTuiracter  of  the  genus. — Calyx  4-5  toothed  ;  corolla  4-5  cleft, 
rotate.     Style  none.     Berry  4-seeded. 

884.  There  are  several  species  and  varieties  of  this  genus,  some  of 
them  with  spiny  teeth  on  their  leaves  and  others  without,  mostly 
evergreens,  and  low  trees  or  shrubs,  natives  chiefly  of  Britain  and 
North  America.  The  only  species,  however,  that  we  shall  refer  to, 
is  the  prickly-leaved  or  common  holly  (Ilex  aquifolium). 

Llex  aquifolii]M,  or  Common  Holly. 

885.  Specific  charader.  —  Leaves  ovate,  acute,  spiny,  shining 
waved;  flowers  axillary,  umbeUed  (see  fig.  110). 

886.  Oeoffraphy. — The  holly  is  a  native  of  most  parts  of  the 
middle  and  south  of  Europe ;  found  in  woods  and  shady  places,  in 
l%ht  dry  soils,  with  a  large  proportion  of  vegetable  matter  in  them. 
The  plant  is  said  to  abound  largely  in  many  of  the  German  forests, 
particularly  in  those  of  the  southern  and  middle  states.  In  England 
the  plant  is  plentifully  distributed  in  natural  woods,  especially  in  the 
districts  of  New  Forest  in  Hampshire,  and  Dean  Forest  in  Gloucester- 
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Bhire ;  and  we  have  fonnd  it  plentiful  in  many  parts  of  Scotland — as, 
for  example,  in  the  natural  vooda  on  the  north  eide  of  Loch  Ness, 
belonging  to  Lord  Sealield. 


887.  DaeripHon  of  tree. — This  is  a  plant  the  size  of  vhich  de- 
pends very  much  upon  whether  it  grows  in  a  cultivated  or  in  a  wild 
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state.  In  the  wild  state  we  have  seldom  seen  it  more  than  20  feet 
high,  while  in  the  cultivated  state  we  have  seen  it  upwards  of  6  0  feet, 
with  very  respectable  bulk  of  timber  in  its  stem.  This  plant,  how- 
ever, is  not  cultivated  for  its  timber,  but  almost  exclusively  for  its 
ornamental  effect,  which  is  beautiful  at  all  seasons  of  the  year,  from 
its  being  evergreen,  and  from  its  enlivening  effect  in  winter  when 
clothed  with  its  clustering  berries. 

888.  Economic  uses  of  timber, — ^When  an  old  tree  of  some  size  is 
cut  down,  it  is  very  readily  sold  at  a  good  rate  to  cabinetmakers  for 
furniture,  and  to  many  other  tradesmen  for  various  purposes,  and 
among  others  to  turners  and  engineers. 

889.  Soil  and  situation. — The  soil  in  which  we  have  seen  the 
best  specimens  of  this  plant  is  a  light. loam,  with  a  good  deal  of 
v^etable  matter  in  it,  and  dry.  We  have  indeed  seen  fair  plants 
of  the  common  holly,  both  green  and  variegated  leaved,  in  soil  of  a 
heavy  and  in  that  of  a  poor  character ;  but  we  do  not  remember  of 
ever  seemg  really  healthy  or  weU-grown  specimens  in  a  soU  that  did 
not  contain  a  large  percentage  of  decayed  vegetable  matter,  such  as 
is  generally  found  in  very  old  woodlands. 

We  have  already,  in  a  former  section,  referred  to  the  use  of  this 
plant  for  hedging,  for  which  purpose  few  plants  are  better  fitted,  as 
it  forms  both  an  impregnable  fence  and  an  evergreen,-7-one  pleasant 
from  the  shelter  it  affords,  and  from  its  appearance  at  all  times. 
Although  the  holly  is  very  hardy,  and  will  grow  to  a  good  size  on 
poor  and  exposed  sites,  still,  to  have  it  in  perfection,  it  should  be 
planted  in  rather  a  sheltered  part,  where  it  has  the  protection  of 
lai^er  trees  to  shield  it  from  storm.  It  grows  well  even  under  the 
shade  of  other  trees. 

890.  Propagation  and  culture. — This  holly  is  always  propagated 
from  seed,  but  the  several  varieties  of  it  are  so  by  budding  and  graft- 
ing, and  sometimes  by  cuttings.  Our  mode  of  gathering  and  pre- 
paring the  seed,  as  well  as  that  of  sowing  it,  is  in  all  respects  the 
same  as  that  already  described  in  regard  to  the  rearing  of  the  haw- 
thorn. The  seeds  of  both  require  about  two  years  to  come  up,  there- 
fore the  use  of  land  is  saved  one  year  by  preparing  them  one  year 
prefviously ;  that  is,  if  the  seed  of  these  (the  thorn  and  the  holly)  were 
sown  when  gathered,  it  would  lie  nearly  two  years  in  the  ground 
before  it  came  up,  but  when  rotted  as  described,  and  not  sown  for 
sixteen  months  after  gathering,  it  will  come  up  the  same  year  in 
which  it  is  sown.  The  holly  is  of  slow  growth  at  all  its  stages,  and 
from  this  it  will  be  found  advisable  to  let  the  plants  stand  three  years 
in  the  nursery-Unes  before  planting  them  out  into  their  permanent 
sites,  as  by  this  mode  they  become  well  fibred  in  their  roots,  and 
strong — which  is  necessary  in  order  to  insure  success  in  their  cul- 
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tivatioii.  When  the  plants  are  wanted  of  a  large  size  before  putting 
them  out,  they  should  be  twice  transplanted,  and  allowed  to  stand 
four  or  five  years  in  the  nursery-lines,  taking  care  to  give  them  room 
to  develop  themselves,  and  not  to  confine  them  in  their  young  stages. 
As  hollies,  even  in  their  young  state — say,  when  of  the  age  of 
2-year  seedlings,  and  just  when  they  should  be  removed  from  the 
seed-bed  into  the  nursery-rows — ^are  impatient  of  removal  if  the 
weather  be  at  all  dry,  care  should  be  taken  to  transplant  them  only 
in  wet  weather.  Our  own  plan  is  to  remove  them  from  the  seed* 
bed  to  the  lines  in  wet  weather  about  the  end  of  April;  and  al- 
though the  weather  should  be  pretty  wet,  we  invariably  give  the 
roots  a  thorough  watering,  after  the  first  spadeful  of  earth  is  put  on 
them.  This  secures  the  saf ^  removal  of  the  plants ;  otherwise  many 
would  certainly  die. 


SECTION   XXI. — THE   MOUNTAIN-ASH  (PYRUB   AUCUPARIa)— LINNAAN  STSTBH, 

lOOSANDRIA  DIPENTAOTNIA. 

891.  Chara/ier  of  the  germs  Pyrus, — Calyx  5 -toothed.  Petals 
roundish.  Apple  closed,  5-<;elled,  with  a  cartilaginous  putamen. 
Cells  2-seeded.     Testa  cartilaginous. 

892.  The  genus  Pyrue  comprehends  the  most  popular  of  our 
British  fruits-^namely,  pears  and  apples;  but  the  only  species  of 
it  to  which  we  shall  refer  here  is  that  named  at  the  head  of  this 
section,  which  is  a  handsome  small  tree  in  our  woods  at  all  seasons 
of  the  year,  and  one  which  is  well  known  to  every  native  of  Britain 
by  the  names  of  the  rowavrtree  in  Scotland  and  the  mtchefnriree  in 
ibigland. 

Ftbus  aucupabia,  or  Common  Mountain-Ash. 

893.  Specific  character, — Leaves  pinnated,  smooth  on  both  sides ; 
pomes  globose  (see  fig.  111). 

894.  Geography. — ^The  common  mountain-ash  is  a  native  of  most 
parts  of  Europe,  from  Iceland  on  the  north  to  the  Mediterranean  on 
the  south ;  and  is  said  to  be  found  also  in  the  north-west  of  Asia 
and  in  the  northern  parts  of  North  America.  In  Britain  it  is  found 
common  in  our  woods  and  hedges  all  over  the  country,  and  gener- 
ally on  moist  cold-bottomed  lands. 

895.  Description  of  tree. — The  mountain-ash,  n^tmin-^re«,  or  witchenr 
tree,  is  too  well  known  to  require  any  particular  description  heia 
Suffice  it  to  say  that  it  is  readily  distinguished  from  all  the  other 
species  of  the  same  genus  by  its  beautifully  pinnate  or  winged  leaves, 
(see  fig.  1 1 1),  which  very  much  resemble  those  of  the  common  ash. 


THE   MOUNTAIN-ASH. 


wd  also  by  its  bright-red  bunches  of  berries,  which  are  generally 
ripe,  and  give  the  tree  a  fine  effect,  aboat  the  1st  of  October,  when 


the  birds  b^n  to  feed  on  them.  It  may  perhaps  not  be  worthy 
of  being  classed  as  a  timber-tree ;  still,  in  thia  respect  it  attains,  on 
good  land,  respectable  dimenaioiiB,  frequently  30  feet  high,  with  a 
Btem  of  abont  2  feet  diameter.  We  do  not,  however,  mean  to  say 
that  thia  tree  is  worthy  of  being  grown  for  the  sake  of  its  timber, 
bat  for  its  protection  as  a  nnrse  to  hard-wooded  sorts  on  certain 
parts  where  the  pine  and  the  larch  would  be  apt  to  overgrow  and 
spoil  them.  We  have  foand  this  tree  an  admirable  nurse  for  hard- 
woods in  small  plantations  or  narrow  beltings,  as  it  never  overtops 
other  trees  growing  with  it,  but  admits,  from  its  upright  habit,  perfect 
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freedom  of  growth  for  their  branches.  It  is,  besides,  excellentlj 
adapted  for  growing  as  a  coppice,  as,  from  its  quick  habit  of  growth 
when  young,  it  makes  strong  shoots  within  the  first  four  or  five 
years  after  being  cut  down,  which  are  found  to  suit  well  for  hoops, 
and  for  all  sorts  of  crates  and  rough  basket-work. 

896.  Soil  and  situation, — This  tree  will  grow  well  on  very  poor 
soils,  and  on  the  most  exposed  situations ;  but  where  it  is  wanted  as 
ornamental  specimens  it  should  be  grown  on  a  good  soil,  some- 
what sheltered,  but  not  confined.  The  proper  situation  for  the 
mountain-ash  is  on  the  sides  of  roads  in  plantations,  where  it  grows 
rapidly,  and  soon  attains  a  fair  size  of  top,  and  becomes  an  interest- 
ing object  among  both  deciduous  and  evergreen  trees,  especially  in 
the  autumn,  when  its  fruit  is  in  perfection. 

897.  Propagation  and  aultv/re, — ^The  seed  of  the  mountam-ash 
should  be  gathered  as  soon  as  it  is  ripe,  as  birds  are  veiy  fond  of 
it,  and  congregate  where  it  is,  and  soon  devour  it  if  the  crop  be 
not  very  plentiful  After  it  is  gathered,  the  seed  for  a  crop  of 
young  plants  should  be  dealt  with  exactly  as  has  been  described 
for  the  preparation  of  the  hawthorn-seed.  The  seed  of  these  plants 
lies  about  eighteen  months  in  the  earth  before  it  comes  up ;  but 
when  rotted  in  a  heap  for  some  fifteen  months,  and  so¥m  after  all 
the  pulp  has  been  decomposed,  they  come  up  in  June  if  sown  in 
the  previous  spring.  In  sowing,  it  should  be  scattered  thinly,  say 
1  seed  to  2  inches  square,  as  the  leaves,  even  when  the  plants  are 
young,  are  comparatively  large,  and  if  thickly  sown,  they  would 
be  drawn  up  and  spoiled  by  crowding.  The  mountain-ash  being  a 
rapid-growing  plant  when  young,  it  should  not  be  kept  in  the  seed- 
bed longer  than  one  year.  The  plants  should  therefore  be  planted  * 
out  into  the  nursery-lines  the  first  winter  after  they  have  sprang 
up  in  the  seed-beds,  and  at  this  stage  they  will  generally  be  found 
from  8  to  12  inches  high.  In  the  nursery-lines  they  should  be 
put  in  3  inches  plant  from  plant,  and  18  inches  betwixt  the  rows. 
When  they  stand  one  year  in  the  lines,  they  will  be  about  3  feet 
high  on  the  average,  and  fit  for  planting  out. 


SECTION   XXII. — THE  CTTIBUB — LINNJBAK  8TSTEM,   DIADELFHIA  DKCANDSIA. 

898.  Charaxster  of  genus, — Calyx  2-labiate,  2-3  legume,  attenuated 
at  base. 

899.  This  is  a  genus  of  ornamental  trees  and  shrubs,  of  which 
the  species  called  Laburnums  are  well-known  and  greatly  admired 
examples,  and  to  them  only  will  we  refer  here,  as  they  are  admirably 
adapted  for  ornamenting  the  sides  of  roads  in  our  woods,  and  are 
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perfectly  hardy.  There  are  two  species  of  laburnum — namely,  the 
Oytitus  labumvm,  or  common  laburnum,  and  the  G.  alpirms,  or  Scots 
labuniam,  which  are  so  much  alike  as  to  be  generally  confounded 
together.  They  are  quite  distinct,  however,  the  latter  species  flower- 
ing much  later  in  the  season  than  the  former,  and  having  the  pods 
quite  smooth,  while  those  of  the  other  are  hairy.  In  describing 
them,  however,  we  shall  embrace  them  as  one,  as,  with  the  excep- 
tion of  the  differences  stated,  they  have  the  same  appearance,  and 
are  propagated  and  cultivated  in  precisely  the  same  way,  are  of  the 
same  habit,  and  equally  showy  and  hardy. 

900.  Specific  characters  of  the  tvx>  laburnums. — Cytisus  laburnum, 
or  common  laburnum — Racemes  simple,  pendulous ;  leaflets  ovate, 
oblong;  pods  hairy.  Cytims  alpimis,  or  Scots  laburnum — Racemes 
simple,  pendulous;  leaflets  ovate,  oblong,  rounded  at  base;  pods 
quite  smooth. 

901.  Geography. — The  laburnum  is  said  to  grow  spontaneously 
in  forests  in  the  mountainous  parts  of  Germany,  Austria,  Hungary, 
Switzerland,  and  Italy,  and  even  in  France ;  but  although  it  has 
been  long  in  cultivation  in  Britain — since  about  1600 — ^it  cannot 
be  said  to  be  indigenous  to  this  country. 

902.  Description  of  tree. — The   laburnum   may  not,  perhaps,  be 
considered  in  the  light  of  a  timber-tree,  as  it  seldom  attains  large 
dimensions  of  stem :  still,  when  left  alone  unencumbered,  and  when 
growing  on  a  dry  and  good  loamy  soil,  it  does  frequently  attain  a 
fair  size.     But  laying  out  of  view  altc^ether  any  recommendations 
this  tree  may  have  as  regards  its  timber,  it  has  the  greatest  claim 
to  our  favour  on  account  of  its  very  highly  ornamental  effect     We 
know  of  no  flowering-tree  which  is  more  worthy  of  being  cultivated 
for  this  purpose.     In  the  months  of  June  and  July  its  bright-green 
shining  foliage,  mixed  up  with  its   pendulous   branches  of  brilliant 
yellow  flowers,  is,  in  our  estimation,  the  perfection  of  beauty  of  a 
flowering-tree  (see  fig.  112).     And  it  is  so  graceful  withal, — not- 
withstanding its  very  showy  exhibition  of  leaf  and  flower,  it  is  of 
a  modest  and  unassuming  deportment     The  general  outline  of  the 
whole  plant  is  irregular  and  natural,  and  this  characteristic  adds 
much  to  its  beauty  and  effect     What  makes  this  tree  so  very  showy 
in  its  flowering  season  is  the  smallness  of  its  leaves  compared  with 
the  8i2e  of  its  bunches  of  flowers.     The  leaves  are  small,  and  only 
three  on  a  petiole,  while  the  flowers  are  numerous  on  one  stalk, 
and  hanging  each  like  a  bunch  of  yellow  grapes. 

The  laburnum  is  worthy  of  a  place  in  any  collection  of  ornamental 
trees,  but  its  proper  place  is  on  the  sides  of  roads  and  walks,  whether 
in  the  park,  the  shrubbery,  or  the  woods,  where  it  always  forms  a 
most  agreeable  object  when  allowed  full  space  for  the  development 
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of  its  head  and  branches, — for  without  a  large  head  the  tree  does 
not  form  so  omameutal  an  object  as  it  is  capable  of  doii^. 


903.  Eayiwm/ic  uses  of  titnher. — The  timber  of  the  laburnum,  when 
of  good  size  —  say  a  stem  from  12  to  20  inches  diameter — is 
very  valuable  for  furniture  purposes.  We  have  ourselves  sold  it 
at  7b.  per  cubic  foot.     It  is  much  sought  after  by  cabinetmakers. 

904,  SoU  and  situation. — The  laburnum  will  grow  in  most  soils; 
but  to  grow  it  well  and  to  a  lat^  size,  it  requires  a  deep,  loamy,  and 
rather  light  soil,  and  dry,  and  a  situation  well  sheltered  among  other 
trees.  When  planted  for  timber  it  should  be  on  a  strong  soil,  but 
if  for  ornament  it  may  be  planted  on  any  part  wanted.  It  continues 
longest  in  flower  when  shaded  by  other  trees  from  the  direct  rays 
of  the  sun. 
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905.  Propagation  and  cultwre — The  seed  of  this  tree  is  generally 
ripe  about  the  middle  of  October,  when  the  seed-pods  should  be 
gathered  for  sowing.  When  collected  they  should  be  stored  in  an 
airy  loft  and  kept  dry  till  they  are  required  for  sowing,  which  is 
about  the  end  of  March.  They  may  be  sown  in  any  light  soil,  in 
beds,  but  thinly,  and  covered  to  the  depth  of  half  an  inch.  As  the 
laburnum  is  a  rapid-growing  plant  when  yoimg,  the  plants  should 
be  lifted  from  the  seed-bed  the  following  spring,  and  planted  out 
into  lines  in  the  nursery-ground,  as  directed  in  reference  to  the 
mountain-ash. 


SBOnON  XXIII. — ^THB  BOBINIA — LINNiBAN  8T8TEM,   DIADELFHIA  DBOANDBIA. 

906.  Chara/ster  of  the  genus, — Calyx  4-fid;  upper  segment  2-parted. 
L^ume  gibbous,  long.     Leaves  unequally  pinnate. 

907.  We  shall  refer  only  to  one  species  of  this  genus — namely, 
the  Edbinia  psettdacaeiat  the  common  robinia,  or  false  acacia,  as  it  is 
a  rapid-growing  tree,  with  beautiful,  fine,  pinnated  leaves,  and  pendu- 
lous, white,  sweet-smelling  flowers,  making  it  in  all  respects  a  desir- 
able tree  for  ornamenting  lawns  and  shrubberies. 

BoBiKiA  PSBUDAOAOIA,  or  False  Acacia. 

908.  Specific  character, — Bacemes  with  1-fl.  pedicels;  leaves  pin- 
nated, with  an  odd  one ;  stipules  spiny ;  pods  smooth. 

909.  Cfeography, — This  tree  is  a  native  of  North  America,  and  we 
have  found  it  in  the  natural  forests  of  Canada,  and  also  in  those  of 
the  Northern  States  of  the  Union.     It  is  not  found  in  masses  toge- 
ther in  these  forests,  but  generally  only  as  an  individual  mixed  with 
other  trees,  or  in  small  groups,  and  always  on  dry  good  land.    It  is  a 
tree  much  cultivated  by  the  American  people,  both  on  account  of  the 
great  durability  of  its  timber  and  its  ornamental  effect.     In  most  of 
the  older  settled  districts,  especially  in  Upper  Canada  and  in  the 
States  of  New  York  and  Peimsylvania,  the  farmers  have  this  tree, 
which  they  call  the  locust-tree,  planted  about  their  gardens  and  home- 
parks  ;  and  frequently  we  have  seen  very  old  specimens  standing  in 
fields  which  had  evidently  been  left  from  the  original  forest  when  the 
settler  cleared  it.    This  tree  is  perfectly  hardy  in  most  parts  of  Brit- 
ain— ^in  the  better  parts  of  the  country  attaining  considerable  size, 
and  forming  fine  ornamental  trees,  giving  a  peculiar  effect  to  the 
landscape  by  their  beautiful  pinnated  leaves  and  pendulous  bunches 
of  pinkish  white  flowers. 

910.  Description  of  tree, — The  value  of  this  tree  is  not  suflSiciently 
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known  in  Britain,  whether  as  an  ornamental  or  a  timber  one^  and  we 
therefore  here  recommend  it  to  landed  proprietors  as  worthy  of  more 
attention  than  has  been  hitherto  bestowed  on  it  We  do  not  mean 
to  recommend  it  as  a  timber-tree ;  for  although  its  timber  is  of  the 
most  durable  description,  and  is  highly  prized  for  many  purposes  in 
America,  still  we  have  many  other  trees  which  with  us  are  more  prof- 
itable for  timber.  We  recommend  it  chiefly  as  an  ornamental  one, 
to  be  planted  on  our  lawns,  on  the  edges  of  plantations,  and  on  the 
sides  of  roads  leading  through  woods,  where  its  graceful  foliage  is 
calculated  to  produce  variety  among  the  leaves  of  our  commoner 
trees,  and  where  its  racemes  of  beautiful  flowers  produce  a  charm 
quite  unknown  to  those  who  are  accustomed  to  look  on  trees  as 
objects  generally  without  flowers. 

In  its  native  woods  we  have  found  the  Robinia  pseudcuxida  fre- 
quently from  7  0  to  80  feet  high,  with  a  trunk  upwards  of  2  feet  ia 
diameter  at  the  part  at  which  we  could  measure  it  while  standing ; 
but  the  tree  attained  this  height  only  when  growing  in  a  crowded 
state  among  walnuts,  lime-trees,  and  maple.  On  the  sides  of  rivers 
and  lakes,  where  it  had  open  space  to  throw  out  its  branches,  we 
have  generally  found  it  only  from  30  to  40  feet  high,  with  a  short 
irregularly  shaped  stem,  which  was  generally  of  3  feet  diameter ;  and 
in  this  state  it  forms  a  highly  ornamental  tree,  presenting  a  broad 
mass  of  light-green  airy-looking  foliage,  intermixed  with  large  bunches 
of  pendulous  flowers.  It  is  in  the  latter  state  that  the  tree  should 
be  cultivated  in  Britain — that  1b,  it  should  not  be  planted  intermixed 
with  other  trees  in  a  plantation,  as  in  this  case  its  natural  beauties 
would  be  lost,  but  on  a  lawn,  or  on  the  sides  of  roads  in  plantations, 
where  it  may  have  ample  space  to  develop  its  limbs  and  branches  all 
round,  and  present  a  fuU  and  corresponding  mass  of  leaf  and  flow^. 

The  tree  grows  rapidly  upwards  in  its  younger  stages,  but  as  it 
grows  old  the  branches  spread  out  horizontally,  and  very  little  growth 
is  made  upwards,  in  this  respect  resembling  the  mountain-ash  and 
laburnums.  The  branches  of  young  trees  are  armed  with  strong 
hooked  prickles,  but  these  are  not  found  on  old  trees.  The  leaves 
are  pinnated,  and  of  a  very  fine  and  thin  texture.  It  is  an  excell^it 
tree  for  growing  on  the  sides  of  streets  in  towns,  and  in  that  position 
gives  an  agreeable  effect  in  summer.  It  is  largely  planted  on  the 
sides  of  the  streets  in  the  city  of  Montreal,  in  Canada. 

911.  Economic  uses  of  timber. — The  wood  of  this  tree  is  veiy  heavy 
and  hard  when  matured,  and  is  found  to  be  very  durable  for  all  kinds 
of  purposes,  whether  outdoor  or  indoor.  It  is  even  said  to  be  a 
stronger  and  more  durable  wood  than  the  British  oak.  In  America 
the  wood  is  used  for  fencing  and  other  outdoor  purposes ;  and  there 
it  is  also  much  used  in  house-building  and  for  furniture-making.     In 
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short,  in  all  parts  of  America  where  the  tree  is  found,  it  is  much 
sought  after  for  the  purposes'  stated ;  but  it  is  not  so  plentiful  any- 
where as  to  be  commonly  used  for  many  purposes  in  any  one  locality. 

912.  Soil  and  situaticm. — In  the  American  woods  we  have  found 
this  tree  for  the  most  part  growing  on  deep  light  lands,  always  dry, 
and  of  a  moderately  rich  character.  In  this  country,  however,  we 
find  the  Bobinia  psetulacacia  often  growing  well  on  very  poor  lands ; 
and  even  in  Canada,  especially  in  the  neighbourhood  of  the  city  of 
Ottawa,  we  have  foimd  it  on  poor  sandy  land,  growing  luxuriantly 
where  the  land  had  been  so  much  exhausted  as  to  be  unfit  for  the 
profitable  cultivation  of  farm  crops.  With  regard  to  soil,  the  tree 
grows  well  on  most  soils  not  wet,  nor  of  a  heavy  nature ;  and  as  to 
situation,  it  should  be  always  sheltered,  but  not  confined,  as  the  tree 
will  not  prosper  if  it  have  not  an  airy  site,  freely  exposed  to  the  rays 
of  the  sun,  nor  will  it  under  any  other  circumstances  develop  itself 
so  as  to  take  on  its  proper  character — ^namely,  that  of  a  broad-topped 
tree,  clothed  with  branches  down  to  the  ground. 

913.  Propagation  and  cultv/re. — The  seed  of  this  tree  ripens  well 

in  England,  and  sometimes  in  Scotland ;  but  nurserymen  generally 

procure  their  supply  of  it  from  America  direct     Whether  it  be  got 

&om  trees  grown  in  the  country  or  from  America,  it  should  always 

be  preserved  in  the  pods  till  sown,  as  if  not,  it  is  very  apt  to  lose  its 

vitality,  and  in  consequence  much  of  it  would  fail  to  grow.    The  seeds 

got  from  America  are  much  surer  to  vegetate  than  those  gathered 

from  home-grown  trees,  and  are  therefore  to  be  preferred.     They 

should  be  sown  early  in  spring — say,  during  good  weather,  in  the 

end  of  February  or  beginning  of  March — and  in  rows  16  inches 

apart     The  soil  should  be  light  and  rich,  and  well  prepared,  and  the 

covering  may  be  fully  half  an  inch.     The  seeds  should  not  be  sown 

closer  than  one  to  every  3  inches  square.     The  plants  will  come  up 

during  the  following  summer,  and  be  fit  for  transplanting  out  into 

nursery-rows  the  spring  after.     In  the  nursery-rows  they  should  be 

planted  4  inches  plant  from  plant,  and  the  distance  between  the  rows 

should  not  be  less  than  20  inches.     When  they  have  stood  one  year 

in  the  lines  they  will  be  about  3  feet  high,  and  ready  to  plant  out 

into  their  permanent  sites ;  and  no  tree  transplants  more  securely. 
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CHAPTER    IX. 

BBOTION  I.  —  THB  00NIFER0U8  KIin>S  OF  TBBBB  USUALLY  PLANTED  IN  THIS 
OOUNTBT,  TOOETHSB  WITH  8U0H  OF  THB  NBWEB  KINDS  OF  G0NIFEB8  ^ 
ABB  8UFFICIBNTLY  HABDT  FOB,  AND  WOBTH  CULTIVATION  IN,  GBBAT 
BBITAIN  AND  IBBLAND. 


914.  These  may  be  stated  as  under: — 


Two  leaves 

in  a  sheath. 

Pinufl  sylvestris. 

Pinus  inops. 

„     auBtriaca. 

muricata. 

„     pinaster. 

Pallasiana. 

„     resinosa. 

persica. 

„     pyienaica. 

pinea. 

„     Mugho. 

halepensiR. 

„     laricio. 

Brutia. 

„     pumilio. 

Tkree  Ucwes  in  a  sheath. 

PinoB  Geraidiana. 

PinuB  radiata. 

„     macrocarpa. 

t> 

insignie. 

1,     Bnngeana. 

v 

Sabiniana. 

„     ponderosa. 

» 

JeflEreyii. 

,)      Benthamiana. 

)i 

tuberculata. 

„     rigida. 

1 

1 

Five  leaves  in  a  sheaih. 

Pinus  cembra. 

Pinus  Montezumae. 

,,     excelsa. 

9i 

strobus. 

),     Lambertiana. 

79 

HartwegiL 

„     Monticola. 

Abies  excelsa. 

Abies  orientaliB. 

„     canadensis. 

» 

Pattoniana. 

„     nigra. 

99 

Alcoquiana. 

ff     alba. 

99 

rubra. 

ff     Albertiana. 

Picea 

pectinata. 

„     Douglasii. 

» 

balsamea. 

„     MenziesiL 

y) 

amabilis. 

„     Smithiana. 

99 

bracteata. 

J 


Picea  gmndis. 

„     cephalonica. 

„    Lowiana. 

„     nobilis. 

„     Nordmaniiiana. 

p     Pindrow. 

,,     pinsapo. 

,y     Webbiana. 
Larix  euTopea. 
Cedrus  Libani. 

„     Deodara. 

„      atlantica. 
Tazos  baccata. 
Cupiessua  Lawsoniana. 
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CapressTiB  sempeiriiens. 
fg        macrocarpa, 
„        nutkaensifl. 

Thuja  g:igantea. 
„      occidentalia. 

Libocedrus  decorrens. 

Juniperua  yiiginiana. 

Ciyptomeria  japonica. 
„  elegans. 

Sequoia  gigantea. 
„      sempervirens. 

Aiaucaria  imbricata. 

Biota  oiientalis. 

Retinospora  obtusa. 


915.  As  this  work  professes  to  treat  only  of  such  trees  as  are 
known  and  proved  to  be  worthy  of  cultivation  in  our  forests,  planta- 
tions, and  parks,  we  have,  in  the  foregoing  list,  named  only  such  of 
the  species  of  each  genus  embraced  as  we  have  found  from  our  own 
experience  hardy  enough  for  our  climate,  and  suited  for  being  reared, 
either  to  useful  timber  size  or  to  give  ornamental  effect     We  have 
found  the  greater  part  of  them  quite  hardy  enough  for  the  climate  of 
the  better  parts  of  Scotland,  and  all  of  them  perfectly  hardy  and  in 
&U  respects  suited  to  become  useful  and  ornamental  trees  in  the 
southern  and  middle  parts  of  Britain — as,  indeed,  many  of  them  have 
already  become;  keeping  out  of  view  altogether  the  kinds  usually 
cultivated  in  our  plantations  for  their  timber.     We  have  therefore  no 
besitation  in  stating,  that  all  the  kinds  named  in  the  foregoing  list  are 
adapted  to  grow  well  in  our  climate,  and  to  become  useful,  either  as 
timber  or  as  ornamental  trees ;  and  having  made  these  remarks,  we 
purpose  next  to  devote  a  separate  section  to  the  description  of  each 
of  the  kinds  named,  beginning  with  the  first  in  order. 


SSeriON  IL THB  PINB  (PINUS) — LIKNAiN  STSTEM,  MON<E0IA  MONADBLPHIA. 

916.  Character  of  the  genus, — ^Male  flowers  in  grouped  catkins, 
placed  in  dense  masses  around  the  shoots ;  the  female  one  solitary, 
or  in  whorls,  and  terminal.  Cones  more  or  less  conical,  and  woody. 
Scales  numerous,  persistent,  more  or  less  elevated,  pyramidal,  swollen, 
and  imbricated.  Seeds  oval,  with  a  hard  bony  shdl,  and  either  fur- 
nished with  ample  wings  or  wingless.  Seed-leaves  numeix>us.  Leaves 
simple,  awl-shaped,  and  entire,  evergreen  and  rigid,  sheathed,  and 
generally  in  groups  of  two,  three,  or  five,  each  group  arising  out  of  a 
scaly  sheath. 

9 1  ?•  The  pines  are  all  evergreen  trees,  for  the  most  part  of  large 
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size,  and  natives  of  the  hilly  regions  of  Europe,  America,  and  Asia ; 
and  they  are,  in  respect  to  economical  purposes,  perhaps  the  most 
useful  of  all  trees  to  mankind.  Nearly  all  the  species  flower  in 
Britain  in  the  months  of  May  and  June,  and  generally  ripen  their 
cones  in  the  autumn  of  the  following  year.  They  all  require  a  light, 
porous,  dry  land  to  prosper  in,  and  none  of  them  grow  healthy  unless 
they  live  in  a  pure  state  of  air,  such  as  is  always  found  on  elevated 
sites,  and  at  a  considerable  distance  from  the  smoke  of  towns.  Ttiey 
are  all  impatient  of  wetness  in  the  soil,  and  do  not  succeed  on  a  heavy 
land  retaining  much  moisture ;  and  they  in  all  cases  are  found  to 
develop  themselves  more  healthily,  and  to  live  to  a  greater  age,  on  a 
soil  that  is  rather  poor  than  rich;  and,  moreover,  most  of  those 
species  which  have  been  introduced  from  America  and  Asia  prosper 
better  in  Britain  when  planted  on  sites  having  aspects  between  the 
south-west  and  north,  than  they  do  on  sites  having  aspects  opposite 
to  those. 

SECTION   IIL — PINUS  SYLVESTRIS,  OE  SCOTS  PINE. 

918.  Specific  character, — Leaves  in  pairs,  rigid.  Cones  conico- 
ovate,  acute,  as  long  as  the  leaves,  generally  in  pairs. 

919.  Oeography, — This  is  the  only  one  of  the  pine  tribe  which 
can  be  said  to  be  a  native  of  Britain ;  and  in  so  far  as  regards  the 
usefulness  of  the  tree,  it  is  at  least  inferior  to  no  other  species  which 
has  yet  been  introduced.  It  becomes  a  tree  of  first-rate  magnitude 
in  favourable  situations,  and  is  one  of  the  most  hardy  of  our  forest- 
trees,  being  found  in  Scotland  growing  fully  2000  feet  above  the 
level  of  the  sea.  At  one  time  this  tree  must  have  been  very  plenti- 
ful in  the  Highlands  of  Scotland,  and,  no  doubt,  in  many  parts  of  the 
Lowlands,  as  is  evident  from  the  remains  of  trees  yet  growing.  We 
may  mention,  in  particular,  the  remains  of  the  natural  pine-forests 
still  existing  about  Invercauld,  Rothiemurchus,  Glenmore,  Abemethy, 
and  Duthal,  where  there  are  by  far  the  finest  specimens  of  the  Scots 
pine  to  be  found  in  Britain.  Although  we  give  this  tree  the  name 
of  the  Scots  pine,  it  is  by  no  means  confined  to  this  country :  it  is 
found  growing  naturally  in  most  of  the  countries  in  the  north  of  Eu- 
rope and  Asia,  but,  we  believe,  has  not  been  found  in  America.  It 
abounds  very  plentifully  in  the  north  of  Germany,  Sweden,  and  Nor- 
way ;  and  from  these  countries  we  are  in  the  habit  of  importing  it 
under  the  name  of  red  pine  timber,  which  is  reckoned  the  best  quality 
of  pine  timber  imported  from  those  countries. 

920.  Description  of  tree. — This  species  is  easily  recognised  from 
any  of  the  introduced  ones  by  its  buds,  leaves,  and  cones.  The  bads 
are  what  are  called  ovcUe,  blunt,  and  pointed,  and  around  the  central 
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one  there  are  generally  from  four  to  six  smaller  ones  set  close  round 
it  (see  fig.  1 1 3).    In  healthy  grown  trees  the  leaves  are  generally  from 


2^  to  3^  inches  in  length,  sUghtly  tviated  in  their  length,  somewhat 
concave  on  the  npper  surface,  and  convex  on  the  under.  Their  colour 
^iriea  from  blnish  green  to  dark  green,  and  they  are  very  finely  ser- 
rulated on  the  edges.  The  cones  are  from  2  to  2}  inches  long,  and 
about  1  inch  across  at  the  broadest  part.  They  are  generally  in  pairs, 
and  recurved,  and  when  ripe  are  of  a  reddish-brown  colour. 

In  the  natural  forests  yet  remaining  in  Scotland  there  are  found 
trees  of  the  Scots  pine  which  have  attained  large  dimensions.  We 
have  measured  some  of  them  ourselves,  which  were  from  12  to  13 
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feet  in  circumference  of  stem,  near  the  ground,  and  about  80  feet 
high,  many  of  them  being  between  300  and  400  years  old.  When 
the  Scots  pine  is  full  grown  and  somewhat  old,  there  are  few  trees 
more  picturesque.  The  stem  is  generally  straight  and  clear  of  branches 
for  a  considerable  way  up,  and  has  its  bark  of  a  reddish  colour,  com- 
paratively  smooth,  but  scaling  off,  and  generally  deeply  furrowed 

921.  Economic  uses  oftwAer. — The  quality  of  the  timber  of  the 
Scots  pine  is  much  influenced  by  the  nature  of  the  soil  and  situation 
upon  which  it  is  grown,  as  well  as  by  the  age  at  which  the  tree  is  cut 
The  timber  produced  upon  cold  high-lying  districts  in  the  north  of 
Scotland  is  found,  when  of  proper  age,  superior  to  that  imported  from 
any  part  of  Europe ;  while  that  which  has  been  planted  and  reaied 
in  the  Lowlands  of  Scotland,  as  well  as  in  rather  rich  soils  in  manj 
parts  of  England,  is  not  nearly  so  good,  although  the  same  in  age. 
Eelative  to  the  quality  of  the  timber  of  the  Scots  pine,  we  have  to 
state  that  the  uses  to  which  it  is  applied  are  almost  endless,  no  kind 
of  timber  being  so  generally  used  for  almost  all  kinds  of  purposes  to 
which  timber  is  applied.  When  of  a  large  size,  but  not  of  timber 
dimensions — say  of  diameters  between  6  and  8  inches — ^large  quanti- 
ties of  the  trees  thinned  from  plantations  are  used  for  making  staves 
for  barrels  for  dry  goods,  and  many  other  similar  purposea  When 
of  timber  dimensions,  and  matured,  it  enters  largely  into  the  general 
economy  of  the  country,  in  the  form  of  boards  and  scantlings  of  vari- 
ous dimensiona  And  besides,  vast  quantities  of  Scots  pine  timber 
are  used  for  railway  sleepers.  So  great,  indeed,  is  the  demand  for 
good  and  well-matured  Scots  pine  timber  for  this  purpose,  that  eveiy 
one  who  has  it  to  dispose  of  can  get  it  sold  readily  at  a  good  price. 
In  short,  our  home  plantations  are  not  able  to  supply  half  the  demand 
for  this  class  of  timber,  and  in  consequence  large  quantities  axe  evexy 
year  brought  from  abroad. 

922.  Soil  and  sittuition. — The  Scots  pine  is  not  a  tree  that  can  be 
said  to  be  particular  in  regard  to  the  quality  of  the  soil  upon  which 
to  grow  it.  The  best  Scots  pine  timber  that  we  have  ever  seen  grew 
upon  a  gravelly  loam,  resting  upon  a  dry  stratum  of  rotten  rock,  and 
we  have  seen  excellent  timber  of  this  kind  growing  upon  a  dry  sandy 
loam.  A  thin  light  surf  ace  -  soil,  resting  on  a  subsoil  of  gravelly 
till,  has  often  been  observed  to  grow  Scots  pine  of  excellent  quality 
of  timber.  The  natural  forests  of  pine  in  Strathspey  are  generally 
growing  on  land  that  may  properly  be  termed  a  sandy  gravel :  on  t^ 
description  of  land  pine  timber  of  large  size,  and  of  the  best  quality, 
is  found  growing.  There,  also,  on  sandy  loam,  the  trees  grow  to  laige 
dimensions,  and  retain  their  timber  in  a  healthy  state  to  a  great  age 
— in  many  cases  to  upwards  of  200  years.  In  short,  we  have  seen 
the  Scots  pine  growing  on  almost  every  variety  of  land ;  but  we  are  of 
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opinion  that  a  light  sandy  or  gravelly  loam  is,  of  all  others,  when  per- 
fectly dry,  the  most  appropriate  for  the  tree. 

As  to  situation,  su£Sce  it  to  say  that  if  the  land  on  which  the  Scots 
pine  is  planted  be  dry,  it  will  prosper  in  any  site  not  too  elevated  and 
exposed  for  trees  to  succeed  in  this  country. 

923.  Propa^fotion  and  culture. — The  Scots  pine  is  entirely  propa- 
gated from  seed.     Few  foresters  have  time  to  devote  their  attention 
to  the  gathering  of  the  seed  of  this  pine  as  found  in  our  native  forests ; 
and  even  although  they  had,  we  have  found  from  experience  that  the 
young  plants  cannot  be  raised  by  foresters  on  a  small  scale  nearly  so 
cheaply  as  they  can  be  had  from  respectable  nurserymen,  who  rear 
them  on  an  extensive  scale,  and  to  whom  a  fair  price  ought  to  be 
given,  in  order  to  enable  them  to  send  out  trees  of  the  most  reputable 
description.     Relative  to  the  manner  of  raising  young  plants  of  the 
P'  tyhestrisy  we  may  state  thus  far  on  the  subject  at  present — (we 
intend  to  enter  more  fully  into  it  when  we  come  to  treat  of  the  man- 
agement of  the  nursery) :  The  cones  are  generally  ripe  in  the  month 
of  December,  and  at  that  time  they  should  be  gather^.     When  the 
desired  quantity  is  collected,  and  the  seed  is  wanted  for  sowing  the 
spring  after,  they  should  be  placed  on  a  timber  kiln  made  for  the  pur- 
pose.    They  may  be  laid  on  from  6  to  8  inches  deep,  and  the  heat  in 
the  kiln  raised  to  about  110''  Fahr. ;  but  great  ccure  must  be  used  by 
the  operator  not  to  raise  the  heat  to  more  than  5""  or  6°  above  that 
stated,  or  say  116^     Brick  kilns,  as  well  as  metal  ones,  are  very  un- 
safe for  this  purpose,  and  should  not  be  used.     Even  when  the  cones 
are  heated  on  wood,  very  considerable  care  is  necessary  not  to  apply 
an  overheat  to  them,  as  a  very  slight  overheating  would  be  certain  to 
destroy  the  vitality  of  a  large  portion  of  the  seeds ;  and  it  is  in  order 
to  put  foresters  on  their  guard  that  we  refer  to  the  fact  here.     With 
the  degree  of  heat  stated,  the  (Tones  should  be  lit  for  being  removed  in 
about  eleven  or  twelve  hours.    The  cones  should  be  turned  every  two 
hours  during  the  time  they  are  heating,  and  at  each  turning  sdl  the 
seeds  that  come  out  should  be  gathered  up.    At  the  end  of  the  twelve 
hours  stated,  all  the  cones  will  be  opened  up  in  their  scales,  and  the 
seeds  that  remain  in  them  will  come  out  on  being  well  shaken  in  a  riddle. 
This  is  the  plan  adopted  by  nurserymen  who  have  laj^e  quantities  of 
cones  to  extract  seeds  from ;  but  for  a  small  quantity,  the  seeds  may 
be  extracted  by  exposing  them  to  the  heat  of  the  sun,  which  will  open 
their  scales,  and  the  seeds  will  fall  out  by  a  gentle  thrashing  with  a 
light  flail  or  piece  of  stick.     When  the  seed  has  been  extracted,  it 
should  be  stored  past  in  a  dry  cool  place  till  it  requires  to  be  sown. 
In  sowing  the  seed,  a  piece  of  very  fine  light  ground  should  be  chosen. 
It  should  be  well  prepared  by  digging  and  repeated  raking  till  fine 
enough.     The  ground  being  properly  dug,  and  made  very  fine  by  the 


294  PIN  US   AUSTBIACA. 

rake  as  the  digging  proceeded,  it  should  be  marked  off  into  parallel 
beds  of  4  feet  in  breadth,  each  bed  having  a  path  1  foot  broad  between 
it  and  the  next  The  seed  should  be  sown,  say,  at  an  average  of  iioo 
seeds  to  the  square  inch.  When  sown,  it  should  be  covered  by  about  a 
quarter  of  an  inch  of  very  fine  soiL  The  plants  should  be  allowed 
to  remain  only  one  year  in  the  seed-beds,  at  which  stage  they  are 
termed  one-year  seedlings.  They  should  then  be  transplanted  into 
nursery-rows,  in  which,  if  they  remain  one  year,  the  plants  are  termed 
one  year  transplanted,  and  if  two  years,  two  years  transplanted — 
both  of  which  sizes  are  planted  out  in  the  .making  of  plantations  of 
this  tree  on  high-lying  parts  of  the  country.  But  if  the  plants  are 
wanted  to  be  about  9  inches  high  before  they  are  planted  out,  then 
in  that  case  they  would  require  to  stand  two  years  in  the  nursery- 
rows. 

924.  The  best  crops  of  the  Scots  pine  in  Britain  are  to  be  found 
at  Gordon  Castle,  Castle  Grant,  and  at  Invercauld.  On  various  parts 
of  the  country  trees  of  this  species  are  to  be  found,  ranging  from  70 
to  11 5  feet  high,  with  stems  from  3  to  5  feet  diameter. 


SECTION   IV. — PINUS  AUSTRIACA,   OB  BLACK  AUSTBIAN   PIKK 

925.  Specific  character, — Sheath  with  from  3  to  5  rings,  at  first  of 
a  clear  ash-grey,  then  becoming  reddish,  afterwards  darker,  and  at 
last  nearly  black.  Leaves  in  twos,  from  3  to  5  inches  long,  seldom 
and  but  slightly  twisted :  when  young,  erect ;  when  older,  standing 
out,  and  curved  towards  the  twig;  outer  surface  half-round,  dark 
green,  glossy,  and  with  a  sharply  serrated  margin;  inner  surface 
nearly  even,  but  slightly  dotted  along  the  ridge ;  points  prickly,  of  a 
yellowish-brown  or  fawn  colour.  Buds  large,  the  leader  often  from 
1  to  1^  inch  long,  ovate,  with  a  long  point.  The  cone  does  not  arrive 
at  maturity  till  October  in  its  second  year ;  it  is  conical,  rounded  at 
the  base,  2  to  3  inches  long,  pointing  horizontally,  or  nearly  so ;  of  a 
light-brown  colour,  polished,  and  shining.  Seeds  very  closely  re- 
sembling those  of  P.  laricio ;  and  the  cotyledons  6  to  8,  as  in  that 
species.  The  bark  of  the  shoots  of  the  current  year  is  of  a  greenish 
yellow,  regularly  and  deeply  raised  by  the  insertions  of  the  leaves, 
furrowed,  and  shining. 

926.  Geography . — This  tree  grows  naturally  in  Austria,  in  the 
Breima  Forest  (Wienerwald),  the  Banate,  upon  the  Demoglet,  near 
Mehadia,  and  in  the  neighbourhood  of  the  Snowy  Mountains,  at 
higher  altitudes  than  Picea  pectinata.  It  was  first  introduced  into 
Britain  by  Mr  Lawson  of  Edinburgh  in  1835. 

927.  Description  of  tree. — This  tree  is  readily  known  from  all  the 


PINTS  AUSTRIACA.  295 

other  pines  introduced  into  this  country  by  its  very  strong  and  ro- 
bust habit  of  growth,  by  the  stiffness  and  strength  of  the  leaves,  by 
their  prickly  points,  and  by  the  very  decided  dark  appearance  of  the 
foliage  over  the  whole  tree.  Any  one  having  once  carefully  examined 
the  tree  will  not  afterwards  mistake  it  for  another  species,  as  there  is 
a  natural  robustness  in  its  whole  habit  which  distinguishes  it  from 
all  the  other  pines.  It  is,  without  doubt,  a  tree  of  great  hardihood : 
in  fact,  in  this  respect  it  is  not  exceeded  by  the  Scots  pine.  On 
several  places  that  we  have  examined  the  woodland  crops,  we  have 
found  it  growing  luxuriantly  at  elevations  upwards  of  1000  feet 
above  the  level  of  the  sea,  and  even  making  more  rapid  progress 
than  the  larch  and  Scots  pine  which  grew  along  with  it.  Besides  its 
hardiness,  it  has  the  advantage  of  a  very  natural  and  irregular  outline 
in  the  distribation  of  its  branches ;  and  from  this  we  consider  it  a  tree 
well  worthy  of  a  place  in  an  ornamental  point  of  view. 

928.  Economic  uses  of  timber . — Although,  in  Britain,  we  have  not 
yet  any  old  trees  of  the  species  by  which  to  judge  of  the  tree  as  a 
timber-producing  one,  we  should  say,  looking  at  its  general  appear- 
ance and  habit,  that  it  is  destined  to  become  of  very  considerable 
importance  in  this  country  as  timber.  It  is  well  known  to  be  greatly 
valued  for  general  purposes  in  Austria,  even  as  the  P.  sylvestrie  is  in 
Britain* 

929.  Sou  avd  situation, — We  have  not  found  this  tree  at  aU  par- 
ticular in  regard  to  soil,  if  it  is  not  stiff  nor  wet.  The  best  speci- 
mens we  have  seen  of  it  grew  upon  a  sloping  dry  bank,  where  the 
8oil  was  a  light  loam,  and  deep  and  porous.  We  have,  however,  seen 
thriving  plantations  of  it  on  most  kinds  of  land,  but  these  were  always 
made  dry  by  drainage,  if  not  so  naturally.  It  is  a  tree  well  adapted 
to  produce  a  great  degree  of  shelter  to  more  tender  kinds  planted 
along  with  it,  as  its  massy  foliage  forms  a  great  protection  from  winds, 
and  its  rapid  growth  insures  this  within  a  very  short  time  after  plant- 
ing. It  is  said  to  attain  large  dimensions  of  timber  in  favourable 
situations,  and  from  its  general  habit  we  are  quite  prepared  to  believe 
Una  It  thrives  well  on  sites  by  the  sea-shore,  and  in  this  respect  is 
nearly  as  hardy  as  the  cluster  pine. 

930.  Propagation  and  culture. — ^The  seed  of  this  tree  is  easily  pro- 
cured from  the  Continent,  where  it  is  indigenous.  The  seeds  are  a 
good  deal  larger  than  those  of  the  Scots  pine,  and  in  sowing  them, 
therefore,  they  should  be  much  more  thinly  distributed  on  the  bed 
than  those  of  the  Scots  pine,  and  a  little  more  deeply  covered.  In  plant- 
ing trees  of  this  kind  out  into  forest  land,  as  they  are  of  a  free-grow- 
ing and  rather  spreading  habit,  they  should  be  distributed  at  distances 
not  closer  than  6  feet, — whether  from  other  plants  they  are  meant  to 
shelter,  or  from  those  of  the  same  kind  growing  together. 
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SECTION   V. — ^PINUB  PINASTER,   OR  CLUSTER  PINE. 

931.  Specific  character. — Leaves  twin,  roiighish  at  edga  Cones 
oblong,  conical,  shorter  than  leaf,  narrowed  at  base.     Scales  echinate. 

932.  Geography. — The  pinaster  is  indigenous  to  the  south  of  Eu- 
rope, and  to  both  shores  of  the  Mediterranean ;  to  Greece,  and  the 
west  of  Asia.  It  is  most  abundant  in  Spain,  and  on  the  shores  of 
the  Mediterranean.     It  was  introduced  into  Britain  in  1596. 

933.  Description  of  tree. — ^The  pinaster  is  a  laige  and  rather  hand- 
some tree,  varying,  in  Britain,  from  40  to  60  and  even  70  feet  high, 
with  stems  from  2  to  3  feet  in  diameter,  and  when  standing  alone, 
forms  a  wide-spreading  tree,  of  a  massive  appearance.  The  stem  is 
clothed  with  a  deeply-furrowed  coarse  bark,  which  gives  the  tree  at 
all  stages  of  its  growth  a  peculiarly  rugged  aspect  The  branches 
are  in  regular  whorls,  and  always  turn  somewhat  upwards.  The 
leaves  are  in  pairs,  and  generally  from  6  to  8  inches  long,  although 
sometimes  they  are  found  nearly  1  foot  in  length  (see  fig.  114).  They 
are  slightly  serrated  on  the  margins,  with  sheaths  from  ^  to  f  inch  in 
length,  imbricated,  scarcely  rigid,  pale  green  or  whitish  at  firsts  and 
becoming  at  last  very  dark.  The  cones  are  from  4  to  6  inches  in 
length,  and  from  If  inch  to  2|  inches  wide  at  the  broadest  part,  light 
brown  and  shining.  The  groups  of  cones — from  three  to  eight — point 
outwards  in  star-like  clusters,  and  hence  the  name  of  the  pine. 

This  tree  has  a  decided  tap-root,  which  goes  deep  into  the  soil, 
when  that  is  dry  and  favourable  for  its  growth ;  but  its  lateral  roots 
are  generally  weak  in  proportion  to  the  strength  of  the  tap  one ;  and 
from  this  circumstance,  and  from  the  tree  forming  a  heavy  top,  with 
dense  foliage,  it  is  generally  found  leaning  to  one  sida     It  is  a  very 
hardy  tree  in  all  low-lying  situations  of  Britain,  but  is  not  suited  to 
stand  on  highly  elevated  parts  of  the  country.     No  tree  of  the  pine 
tribe  is  so  well  adapted  to  grow  as  a  crop  on  our  sea-shores,  as  in  such 
situations  it  stands  against  the  blasting  influences  of  the  strongest  sea- 
breezes  of  our  climate ;  and  in  this  respect  it  is  one  of  the  most  use- 
ful trees  we  have.     This  tree  has  been  much  used  in  France  in  cover- 
ing immense  tracts  of  barren  sandy  grounds,  especially  those  situated 
on  the  Gulf  of  Gascony.     The  downs  there  are  composed  of  drifting 
sands,  and  have  been  covered  by  thriving  plantations  of  this  tree, 
which  are  now  said  to  be  very  valuable,  both  for  the  timber  they 
produce,  and  on  account  of  the  resin  and  tar  prepared  from  them. 
The  tree  is,  at  all  stages  of  its  growth,  of  a  very  branchy  character ; 
hence,  when  it  is  planted  on  the  sea-shore,  and  has  plenty  of  room  to 
develop  its  branchy  habit,  it  forms  the  best  protection  possible  for  the 
rearing  of  more  valuable  and  tender  trees  inside ;  but  if  the  trees  aie 
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allowed  to  become  at  all  confined,  they  lose  their  brandies  very  quickly. 

Fig.  114. 


and  ere  long  become  drawn  np  and  weakly — so  that,  in  the  cultivation 
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of  this  species,  great  attention  is  necessary  to  keep  the  trees  at  all 
stages  clear  of  each  other  in  their  branches. 

934.  JEconomic  uses  of  timber. — ^The  timber  of  the  pinaster  is  soft, 
and  by  no  means  of  a  durable  nature,  and  therefore  is  not  to  be  re- 
commended as  a  timber-producing  tree,  seeing  that  in  this  respect  it 
is  far  surpassed  by  our  Scots  pine,  even  in  the  comparatively  early 
stages  of  its  timber.  The  wood  of  the  tree  is,  however,  much  used  in 
the  south  of  France,  and  in  Spain,  where  it  abounds,  for  various  pur- 
poses, such  as  boards  and  scantling,  and  the  making  of  packing-boxes. 

935.  SoU  and  situation, — ^A  deep,  dry,  sandy  soil,  or  even  a  light 
loam,  but  always  open  and  dry  in  the  subsoil,  suits  best  for  this  tree. 
It  does  not  do  well  on  chalk,  nor  any  description  of  calcareous  soil 
With  respect  to  situation,  the  nearer  it  is  to  the  level  of  the  sea  the 
better  will  be  its  success.  In  short,  as  already  stated,  it  will  not 
thrive  in  Britain  on  any  inland  and  high-lying  site,  as  on  such  it 
invariably  languishes  and  dies  prematurely. 

936.  Propagation  and  culture. — The  pinaster  is  propagated  from 
the  seed,  which  is  generally  procured  from  the  continent  of  Europe. 
The  seeds  are  pretty  large,  and  when  in  the  bed  ought  to  be  covered 
by  about  three-quarters  of  an  inch  of  fine  earth.  They  should  be 
sown  about  the  middle  of  April ;  or,  when  the  season  was  late  and 
inclined  to  frost,  we  have  sown  them  on  the  1st  of  May.  The 
young  plants  rise  up  quickly,  and  become  comparatively  stout  the. 
year  that  they  are  sown.  The  plants  of  this  species  should  be  trans- 
planted out  into  nursery  rows  when  one  year  old,  and  when  they 
have  remained  one  year  in  this  state  they  ought  to  be  lifted  again 
in  May  following,  and  by  the  second  transplanting  they  will  make 
excellent  fibrous  roots.  When  they  have  been  twice  transplanted,  and 
three  years  of  age,  they  will  be  ready  for  transplanting  out  into  the 
forest  ground. 

937.  Good  specimens  of  this  tree  are  to  be  found  on  most  parts 
of  Britain,  and  therefore  we  think  it  unnecessary  to  refer  to  those  on 
any  particular  estate. 


BBOTION  VI. — PINUS  BESINOSA — THE  RESINOUS  OR  RED  PINK. 

938.  Specific  character. — Bark  red;  leaves  in  pairs,  from  4 J  to 
5  \  inches  long ;  straight,  rigid,  and  yellow  at  the  tips ;  dark  green 
in  colour.  Sheath  nearly  1  inch  long,  and  lacerated.  Cones  about 
half  the  length  of  the  leaves,  of  a  reddish-brown  colour,  ovate-conical, 
and  rounded  at  the  base ;  generally  in  clusters,  and  with  very  short 
foot-stalks.     Buds  long — ^usually  1^  inch — acute,  and  resinooa. 

939.  Geography. — This  tree  is  found  in  Canada,  Nova  Scotia,  and 
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the  Korthem  States  of  the  Union.  It  is  never  found  growing  to  a 
large  extent  in  any  particular  part  of  its  native  forests,  but  only  in 
comparatively  small  portions  of  crop  here  and  there — not  covering 
naany  acres  in  extent  in  any  one  place.  It  is  seldom  found  inteiv 
mixed  with  other  pines,  or  with  any  other  kinds  of  trees,  but  gen* 
erally  alone,  and  always  on  dry,  gravelly,  sandy,  or  rocky  parts,  and 
never  on  flat  lands  with  a  cold  bottom.  Introduced  into  Britain  in 
1756. 

940.  Description  of  tree. — The  timber  of  this  tree  is  decidedly  the 
best  produced  from  the  American  woods,  and  besides  this  quality  in 
lespect  to  its  timber,  it  is  also  a  good-looking  tree  when  standing 
alone  with  its  branches  fully  developed.  This  tree  has  a  distinctive 
character  from  all  other  pines  that  we  have  seen  fully  developed — 
which  is,  that  the  leaves  are  borne  in  dense  bunches  on  the  ends  of 
the  branches,  thus  giving  it  a  peculiar  outline  from  all  others  of  the 
tribe,  and  by  which  it  is  at  once  known  and  recognised  even  at 
a  distance,  and  when  found  growing  among  other  pines.  In  our 
rambles  through  the  American  forests,  we  could  always,  at  a  glance, 
even  when  four  or  five  hundred  yards  distant  from  a  group  of  those 
trees,  distinguish  them  from  other  pines  by  the  redness  of  their  bark 
and  the  tufted  appearance  of  their  leaves  on  the  ends  of  the  branches. 
We  have  never  found  this  species  attaining  very  large  dimensions, 
even  in  its  native  forests — seldom  more  than  80  feet  high,  with 
stems  from  18  to  30  inches  diameter  at  6  feet  from  the  groimd. 
The  only  specimen  we  ever  saw  larger  was  on  a  rocky  part  on  the 
banks  of  the  river  Ottawa :  there,  in  one  instance  only,  we  found 
a  tree  measuring  35  inches  diameter  at  5  feet  from  the  ground,  all 
the  others  that  grew  with  it  being  only  from  15  to  25  inches 
diameter  at  the  same  height.  The  leaves  are  thickly  set  on  the 
ends  of  the  young  branches,  while  they  are  but  thin  on  the  older 
ones,  thus  giving  the  tree  the  peculiar  character  referred  to.  On 
examining  the  leaves,  they  have  very  much  the  appearance  of  those 
of  P.  lariciOy  but  are  much  lighter  in  colour.  P.  larido  is  the  only 
one  it  resembles ;  but  it  is  easily  distinguished  from  that  one  by  the 
peculiarity  referred  to,  and  by  the  tree  being  much  more  open  and 
light  in  its  aspect  than  P.  larido. 

This  tree  has  yet  been  but  little  cultivated  in  Britain ;  and  from 
knowing  its  value  as  a  timber-tree,  which  is  of  the  first  class,  we 
would  strongly  recommend  landed  proprietors  to  plant  it  on  favour- 
able sites  in  their  plantations,  with  a  view  to  obtaining  its  timber, 
and  on  their  parks  as  well,  with  a  view  to  its  efiect  among  other 
trees,  which,  as  already  stated,  is  peculiar.  It  is  perfectly  hardy, 
and  of  a  free  growth  when  on  a  favourable  soil. 

941.  Ecatianiic  vse$  of  timber. — The  concentric  circles  of  the  wood 
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of  this  tree  are  remarkably  close,  presenting  a  fine  compact  grain ; 
and  as  there  is  always  a  large  quantity  of  resin  in  it,  it  is  very  heavy 
when  newly  cat  up.  The  timber  is  justly  prized  in  Canada  and  the 
United  States  for  its  strength  and  durability,  and  it  is  well  known 
in  Britain  under  the  name  of  red  pine,  laige  quantities  of  it  being 
imported  every  year  from  Quebec.  It  is  employed  in  inside  house- 
finishing  in  America,  and  for  boat-building,  &c.  &c.  It  makes 
beautiful  clean  timber.  We  have  often  seen  it  cut  up  at  saw-mills 
on  the  Ottawa  into  planking  upwards  of  35  feet  long,  without  a 
single  knot  being  exposed  to  view.  For  its  timber  qualities  this 
tree  cannot  be  too  much  extolled. 

942.  Soil  and  situation. — The  red  pine  delights  in  a  dry,  sandy, 
or  gravelly  soil,  or  on  one  formed  from  the  debris  of  rock.  In  Canada 
we  never  saw  this  species  on  any  soil  other  than  those  formed  from 
sand  and  gravel,  and  we  in  all  cases  found  it  on  knolls  and  ridges 
perfectly  dry.  Therefore,  in  planting  this  tree  in  British  plantations, 
it  should  be  used  on  soils  of  a  similar  nature,  and  never  on  flat  or 
low-lying  sites  where  there  is  any  tendency  to  coldness  or  wetness 
in  the  subsoiL  As  to  situation,  it  should  be  planted  in  the  interior 
of  a  plantation,  where  it  will  have  shelter  from  the  surrounding  trees 
1 — as,  in  its  native  sites,  it  is  always  found  surrounded  by  other  trees, 
which  shelter  it  from  all  points. 

943.  Propagation  and  cuiture. — ^The  seed  of  this  species  is  easily 
procured  from  any  seed-dealer  in  America.  In  sowing  the  seeds  and 
transplanting  the  young  plants  into  rows  in  the  nursery,  the  work 
is  in  all  respects  done  in  the  same  way  as  has  been  stated  in  respect 
to  tibie  propagation  of  the  P.  sylvestris;  and  the  recommendations 
stated  under  that  head  in  respect  to  propagation  and  culture  are 
equally  applicable  here. 

944.  Of  this  species  there  are  some  healthy  and  promising  speci- 
mens in  Britain,  and  we  may  only  refer  to  those  at  Kew  in  England, 
and  to  those  at  Castle  Kennedy  in  Scotland. 


SBOTION  VII. — ^PIVUS  PrRBVA.IOA,   OR  PTRBNEAN  PINB. 

945.  Specific  character. — ^Leaves  2  in  a  sheath,  from  5  to  7  inches 
long,  in  tufts  at  the  extremities  of  the  shoots,  having  long  sheaths, 
and  of  a  light  and  bright  green  colour.  Cones  2^  inches  long, 
conical -oblong,  generally  solitary,  short -peduncled,  smooth,  light 
yellow,  and  standing  out  nearly  horixontally  to  the  branches^  and 
somewhat  recurved. 

'    946.  Geography . — This  species  seems  to  be  confined  chiefly  to  the 
Pyrenees,  hence  its  name.     It  is  found  in  the  forests  of  both  France 
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and  Spain,  often  occupying  the  highest  ranges  of  the  mountains  in 
those  countries,  and  hence  its  well-known  hardiness  in  our  climate, 
even  in  the  north  of  Scotland  It  is  said  to  grow  intermixed  with 
other  pines  at  very  great  elevations  on  the  Pjrrenees,  and  to  be  found 
only  on  dry  parts.     Introduced  into  Britain  in  1834. 

947.  Ikscriptiori  of  tree, — ^This  is,  without  doubt,  one  of  the  hand* 
somest  species  of  the  genus,  forming,  when  well  developed,  a  miyestic 
tree,  from  70  to  80  feet  high,  and  with  a  proportionate  girth  of  stem. 
It  is  a  highly  ornamental  tree  when  found  standing  alone  with  its 
dense  masses  of  foliage,  which  is  of  a  clear,  transparent  green  colour, 
giving  the  whole  tree  a  noble  aspect  and  a  very  striking  effect  It 
is  very  hardy,  and  grows  to  a  considerable  size  in  a  comparatively 
short  time ;  consequently  we  have  to  recommend  that  it  should  be 
extensively  planted  in  Britain  as  an  ornamental  tree,  for  which  it  is 
well  adapted.  It  is  easily  recogmsed  from  the  other  species  of  the 
family  by  the  beautiful  transparent  colour  of  its  bark  and  foliage, 
and  by  the  cones,  growing  for  the  most  part  singly  on  the  young 
shoota  The  leaves  are  long  and  fine,  but  very  strong  and  upright, 
and  arranged  round  the  branches  like  the  hairs  of  a  camel-hair 
pencil  The  branches  are  stout  and  of  a  bright  orange  colour,  and 
the  buds  are  conical,  with  a  long  tapering  point,  covered  with  downy 
scales,  and  full  of  resin.  The  tree  when  young  resembles  P.  hale- 
pensis ;  but  when  it  becomes  older  it  grows  more  rapidly,  and  con- 
sequently attains  a  higher^  stature,  and  also  a  more  pyramidal  form. 
The  cones  also  resemble  those  of  P.  halqpensis  on  strong  foot-stalks ; 
but  instead  of  pointing  downwards,  they  are  always  in  a  horizontal 
direction.  These  remarks  are,  we  think,  sufficient  to  enable  the 
young  forester  to  distinguish  this  beautiful  pine  from  all  the  others. 

948.  Economic  uses  of  timber, — The  timber  of  this  pine  is  said  to 
be  white  and  dry,  and  nearly  without  turpentine.  It  is  said  to  have 
been  much  used  by  the  Spanish  Government  in  their  arsenals  of 
Carthagena  and  Cadiz  for  the  decks  of  their  ships;  but  from  any 
information  we  have  gathered  in  respect  to  the  timber  of  this  tree, 
we  are  led  to  say  that  it  is  of  inferior  quality  as  compared  with  that 
of  many  other  pines  we  grow;  therefore  the  place  of  the  tree  in 
British  rural  economy  is  that  of  an  ornamental  one  on  parks  and 
lawns,  and  along  the  sides  of  roads  in  plantations,  &c.,  for  which 
purpose  no  pine  is  better  adapted. 

949.  Soil  and  situation, — ^We  have  found  this  pine  thriving  well 
and  making  rapid  progress  on  most  soils  of  a  fair  loamy  character, 
and  dry ;  but  the  best  specimens  we  have  seen  of  it  grew  on  a  light, 
deep,  dry,  sandy  loam.  Although  the  tree  is  perfectly  hardy,  still  it 
requires  to  be  sheltered  among  other  trees  in  order  to  insure  its  full 
development  to  the  majestic  proportions  it  is  capable  of  attaining. 
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950,  Propagation  arid  culture. — The  seed  of  this  pine  is  procured 
from  the  Continent,  and  may  be  had  from  any  respectable  seed-mer- 
chant there  at  a  moderate  cost  It  should  be  sown  in  beds,  or  in 
a  bed,  according  to  quantity,  in  the  same  way  as  has  been  already 
detailed  in  reference  to  the  sowing  of  P.  sylvestris.  In  after-treat- 
ment the  young  plants  should  be  planted  out  in  nursery-rows  in  the 
same  way  as  recommended  for  the  plants  of  P.  sylvestris,  and  kept 
in  them  till  large  enough  to  be  transplanted  into  their  permanent 
sites.  Some  sow  the  seeds  of  this  and  other  of  the  newer  pines  in 
cold  frames,  and  in  boxes  in  glass  houses,  but  we  object  to  this 
mode  of  treatment  in  all  cases  where  it  can  be  avoided,  as  by  far  the 
healthiest  and  hardiest  plants  of  the  cone-bearing  kinds  of  trees  are 
procured  by  sowing  the  seeds  on  the  open  ground,  in  the  usual  way 
we  do  with  the  Scots  pine.  In  propagating  all  the  newer  conifers, 
however,  a  good  plan  is  to  shade  the  beds  by  cloth  stretched  over 
them,  fixed  on  iron  or  wooden  pins  made  for  the  purpose :  this  cloth 
may  be  of  any  convenient  kind,  and  should  be  stretched  about  1  foot 
above  the  surface  of  the  beds.  By  being  thus  shaded,  the  seed  ger- 
minates better  than  when  exposed  to  the  sunlight ;  but  as  soon  as 
the  young  plants  appear,  the  shades  should  during  cloudy  weather 
be  removed. 

951.  At  many  places,  both  in  England  and  Scotland,  there  are 
thriving  and  ornamental  specimens  of  this  tree  to  be  foimd,  especi- 
ally at  Dropmore,  Hopetoun  House,  Keir,  and  Castle  Kennedy. 


SECTION   VIII. — PINUS  UUOHO — THE  MUOHO  PINB. 

952.  Specific  character, — Leaves  two  in  a  sheath,  from  1^  to  2| 
inches  long,  twisted,  rather  broad,  stiff,  and  of  a  dark-green  colour. 
Cones  conical,  somewhat  shorter  than  the  leaves,  sessile,  very  resin- 
ous, generally  in  pairs,  but  sometimes  three  together,  somewhat  erect, 
with  the  scales  ending  in  a  pyramidal,  quadrangular,  recurved  spine. 
Branches  very  numerous  and  ascending,  thickly  clothed  with  leaves, 
and  with  a  brownish-grey  bark. 

953.  Geography, — This  species  of  pine  is  found  on  the  mountains 
extending  from  the  Pyrenees  eastward,  the  Alps  of  central  Europe, 
and  was  introduced  into  Britain  in  1785. 

954.  Description  of  tree, — This  tree  is  of  a  dwarfish  habit  of 
growth,  seldom  being  found  more  than  from  20  to  25  feet  high,  and 
more  generally  only  from  10  to  15  feet;  in  fact,  generally  speaking, 
it  forms  only  a  bush.  This  species  is  readily  known  from  all  others 
by  its  numerous  ascending  branches,  which  are  thickly  covered  with 
dark-green  leaves,  forming,  as  it  were,  a  large  bush  with  many  leaders. 
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It  cannot  be  considered  in  the  light  of  a  timber-tree^  as  it  seldom  has 
stem  enough  to  make  it  valuable  in  this  respect;  but  as  an  orna- 
mental specimen  in  plantations  it  is  certainly  deserving  of  a  place, 
especially  on  any  bare,  exposed,  and  prominent  point,  as  its  great 
hsundiness  insures  its  making  a  very  ornamental  cover  on  such  places, 
vrhere  the  very  dark  green  of  its  foliage  gives  an  agreeable  and  decided 
effect  when  contrasted  with  the  lighter  green  of  other  conifers,  and 
with  that  of  all  hard*wooded  trees.  It  is  also  well  adapted  to  plant 
with  a  view  to  hiding  out  any  object  not  desirable  to  be  seen  from 
roads  or  walks  leading  through  parks  or  lawns,  as  its  very  numerous 
and  densely  clothed  branches  completely  shut  out  from  view  any 
object  immediately  behind  them. 

955.  SoU  and  situation, — This  species  will  succeed  on  any  soil  and 
situation  on  which  the  Scots  pine  grows,  as  it  is  equally  hardy,  and 
grows  on  the  same  descriptions  of  land  naturally.  In  respect  to  soil 
and  situation  for  this  tree  it  may  be  remarked  here,  however,  that  on 
low-lying  parts  of  the  country,  and  on  a  good  deep  sandy  loam,  it  be- 
comes a  tree  of  some  size ;  but  on  high-lying  parts,  where  it  is  much 
exposed,  and  on  a  poor  thin  soil,  it  forms  only  a  many-headed  bush. 

956.  Propagation  and  cvMure, — ^This  tree  is  propagated  from  seed 
in  the  same  way  as  the  Scots  pine.  The  seed  is  got  plentifully  from 
the  older  trees  growing  in  this  country,  and  of  course  can  be  obtained 
from  the  Continent  from  any  respectable  seed-dealer  there. 

957.  This  tree  is  to  be  found  in  most  collections  of  conifers  in 
Britain,  forming  specimens  of  from  15  to  25  feet  high. 


SECTION   IX.— PINUS  LARICIO,   OR  THE  OORSIOAN  PINE. 

958.  Specific  character, — Leaves  two  in  a  sheath,  lax,  from  5  to  7 
inches  long,  dark  green,  often  twisted,  sheathes  short  (see  fig.  115). 
Cones  sometimes  solitary,  sometimes  in  pairs,  and  sometimes,  but 
rarely,  in  threes  or  in  fours,  seldom  more  than  Z\  inches  long,  gener- 
ally shorter,  and  1^  inch  broad  near  the  base,  conical,  straight,  or 
sometimes  slightly  curved  near  the  point  Buds  from  |  inch  to  1 
inch  long,  with  a  long  narrow  point,  and  resinous,  ovate,  and  from 
}  inch  to  \  inch  broad.  The  centre  bud  is  generally  surrounded  by 
three  or  more  small  buds. 

969.  Oeography. — This  species  was  first  discovered  in  Corsica, 
hence  its  name.  It  is  said  to  form  large  forests  on  the  mountains  of 
SHa  in  Calabria,  and  it  has  been  found  spread  over  the  countries  of 
the  south  of  Europe,  in  Greece,  Crete,  and  Spain,  and  is  said  to  have 
been  found  in  Caucasus  in  Bussia.  It  was  introduced  into  Britain 
in  1759. 


04  PINUS   LARICIO. 

960.  Deteription  of  tree. — ^The  P.  laricio  is  a  rapid-growing  t 
Fig.  116. 


attaining  heights  of  from  80  to  150  feet,  with  proportionate  girths  of 


r 
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stem,  according  to  soil,  situation,  and  climate.    It  is  a  very  hardy  and 
accommodating  tree,  and  is  said  to  be  found  on  Mount  Etna  at  eleva- 
tions between  4000  and  6000  feet;  and  indeed  our  own  experience 
of  the  tree  in  this  country  fully  establishes  its  hardihood  as  a  tree  in 
all  respects  adapted  to  become  valuable  in  Britain  as  a  timber-pro- 
ducmg  one.     It  forms  a  handsome,  open-branched,  pyramidal-shaped 
tree,  growing  very  rapidly,  and  coming  to  maturity  comparatively 
early,  generally  in  from  70  to  90  years  after  planting.     From  this 
pine  having  now  been  about  one  hundred  and  twenty  years  in  this 
country,  it  is  plentifully  distributed  over  most  parts  of  it,  and  is  a 
general  favourite  with  all  tree-growers,  as  it  is  both  free-growing  and 
ornamental  in  its  general  character.     It  is  easily  known  from  any 
other  of  the  many  pines  introduced  by  its  very  rapid  and  upright 
growth,  often  making  from  2  to  3  feet  of  growth  in  its  leading  shoot 
in  one  season,  and  indeed  seldom  less  than  2  feet  additional  height 
every  year  after  it  has  become  well  established  in  its  site.     It  is  also 
easily  known  from  the  other  species  by  its  branches  being  in  regular 
whorls,  spreading  out  in  an  open  and  horizontal  way,  giving  the  whole 
tree  that  free,  open,  airy  character  which  is  so  peculiar  and  graceful  in 
this  species ;  and,  we  may  add,  it  may  be  readily  distinguished  by  its 
leaves  being  wavy  and  looser  set  on  the  branches,  and  having  shorter 
sheaths  than  most  other  pines  of  the  same  class,  by  their  being  thinly 
dispersed  over  the  shoots,  and  by  the  terminal  buds  of  its  shoots  being 
comparatively  long,  and  tapering  to  a  point     In  our  opinion  there 
are  few  of  the  pines  that  have  been  introduced  into  this  country  that 
promise  to  become  so  useful  as  the  one  now  under  notice.     Even  in 
this  country  it  grows  much  more  rapidly,  and  attains  a  larger  bulk  of 
timber  in  a  given  time,  than  the  Scots  pine,  all  circumstances  alike. 
It  flowers  in  May,  and  its  cones  are  ripe  in  November  of  the  second 
year. 

961.  JSeanomic  uses  of  timber, — The  timber  of  this  tree  is  of  a 

whitish  colour,  but  brownish  in  the  heart-wood,  well  impregnated 

with  resin,  but  coarse  in  the  grain.     It  is,  however,  of  an  elastic 

quality,  is  very  easy  to  work,  and  is  said  to  be  very  durable.     Of 

course  we  have  no  experience  of  its  timber  as  grown  in  this  country, 

bat  as  there  is  a  considerable  extent  of  land  under  a  crop  of  it  now 

in  Britain,  we  are  likely,  ere  many  years  elapse,  to  have  proof  of  the 

quality  of  home-grown  timber  of  this  species.     We  have  no  doubt, 

however,  it  will  yet  be  found  valuable  as  a  timber-tree  in  this  country, 

and  therefore  strongly  recommend  it  to  be  grown  in  masses,  either  by 

itself  or  among  larch,  which  can  be  thinned  out  as  it  advances. 

962.  Sail  and  sUucUion. — ^This  tree  is  by  no  means  particular  in 
regard  to  the  quality  of  the  soil  on  which  it  grows,  provided  that  it  is 
porons,  deep,  ax^d  dry.     We  have  seen  healthy  crops  of  it  on  most 
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soils,  from  a  stiff  clay  loam  to  a  sandy  soil ;  but,  like  all  other  pines, 
it  makes  the  most  rapid  growth  on  a  light,  dry,  sandy  loam,  with  a 
deep  open  subsoil  It  makes  the  least  progress  on  cold-bottomed  clay 
lands.  The  more  sheltered  the  site  is,  &e  better  does  it  develop  itsell 
Indeed  the  tree  does  not  prosper  well  on  high-lying  situations  in  this 
country,  as  its  comparatively  weak  roots  are  not  adapted  to  resist  the 
action  of  high  winds  on  its  heavy  top.  Its  natural  habitat  seems  to 
be  in  low-lying  or  moderately  elevated  parts,  where  it  is  not  exposed 
to  high  winds.     In  all  other  respects  it  is  as  hardy  a  tree  as  we  hava 

963.  Fropagation  and  culture. — This  tree  is  in  all  cases  propagated 
from  seed,  which  can  be  got  from  the  Continent  in  abundance.  The 
seeds  should  be  sown  in  beds,  thinly,  say  not  closer  than  one  to  the 
square  inch ;  and  as  they  are  pretty  large — twice  as  large  as  those  of 
the  Scots  pine — they  should  be  covered  a  little  deeper  &an  has  been 
recommended  for  them,  say  to  about  three-eighths  of  an  inch. 

964.  This  species  of  pine  is  now  plentiful  on  most  estates  in  both 
England  and  Scotland,  many  specimens  being  now  found  from  50  to 
80  feet  in  height,  with  stems  in  proportion. 


SECTION   X. — PINUS  PUMIUO,  DWARF  OR  MOUMTAIN   PINB. 

965.  Specific  character, — ^Leaves  two  in  a  sheath,  curved,  short, 
stiff,  somewhat  twisted,  thickly  set  on  the  branches,  from  2  to  2| 
inches  long,  with  long,  lacerated,  woolly,  white  sheaths  when  young, 
but  which  afterwards,  as  they  get  older,  become  much  shorter,  and 
dark  brown.  Cones  from  1|  to  2  inches  long,  and  f  inch  broad  near 
the  base,  two  or  three  growing  together,  reddish  or  dark-pnrpliah 
brown  when  young,  and  dull  brown  when  mature ;  when  young,  erect 
— when  mature,  pointing  outwards.  Buds  ovate,  blunt,  resinona. 
Branches  turned  upwards,  and  very  numerous,  forming  a  dense  biish^ 
with  the  lower  branches  creeping  on  the  ground,  but  growing,  in 
favourable  situations,  into  a  small  tree  from  20  to  30  feet  high,  with 
a  grey  and  rather  smooth  bark. 

966.  Geography, — This  pine  is  found  on  the  mountains  of  central 
Europe,  on  the  southern  slope  of  the  Alps,  towards  the  east,  and 
beyond  the  usual  limits  of  trees,  but  scarcely  higher  than  7500  feet, 
nor  lower  than  4000  feet  of  elevation,  where  it  prefers  a  swampy  soil. 
It  also  grows  on  the  northern  slope  of  the  Alps,  and  is  very  conunon 
on  the  Carpathians,  where  it  forms  a  region  above  the  common  spraoe 
fir,  and  at  great  elevations  it  becomes  stemless,  and  a  spreading  bnsh 
creeping  along  the  ground.     It  was  introduced  into  Britain  in  1779. 

967.  Description  of  tree, — ^This  species  of  pine  forms  a  pretty  ever* 
green  shrub  more  than  it  assumes  the  character  of  a  tree,  and  on  this 
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account  is  very  interesting  as  a  variety  among  other  pines  or  trees  of 

a  taller  habit  of  growth.     Every  one  of  taste  admires  the  aspect  of 

the  P.  pumUio  when  it  is  seen  among  the  giants  of  its  tribe,  as  it 

relieves  the  sameness  of  character  that  the  latter  present  when  they 

are  viewed  as  a  whole  among  themselves.     It  forms  a  beautiful  bush 

when  planted  in  woods  on  the  sides  of  roads  running  through  them, 

and  in  that  situation  contrasts  pleasantly  with  the  outlines  of  the 

taller  trees  growing  on  the  background,  and  it  is  in  this  position  that 

we  recommend  its  being  used.     It  closely  resembles  a  Scots  pine  of 

low  growth,  only  it  is  less  glaucous  in  the  general  appearance  of  its 

foliage.     The  leaves  are  also  much  more  thickly  set  on  the  branches, 

and  the  sheaths  on  the  leaves  of  the  current  year  are  much  longer 

and  whiter,  especially  towards  the  extremities  of  the  shoots.      In 

short,  this  species  is  readily  recognised  from  all  the  others  of  the  pine 

family  by  the  character  of  the  leaves  and  buds  just  given ;  and  to 

assist  the  young  forester  still  further  in  distinguishing  it  from  other 

species,  we  may  add  that  the  species  under  notice  seldom  makes 

growths  of  more  than  4  inches  in  length  in  any  one  season.     And, 

in  addition,  we  may  remark  that  on  breaking  a  branch  a  fluid  resin 

flows  from  the  broken  part,  giving  off  a  fragrant  smell,  different  from 

the  smell  of  the  resin  of  other  pines  of  the  class. 

968.  Soil  and  situation. — This  is  a  very  hardy  species,  and  will 
grow  on  any  soil  and  situation  with  the  Scots  pina  In  fact,  it  is  by 
no  means  particular  in  respect  to  soU  and  site  on  which  to  grow,  as  it 
IB  found  to  succeed  well  on  most  soils.  Still,  to  have  it  attain  the 
size  it  is  capable  of,  it  should  be  planted  in  the  shelter  of  other  trees, 
or  in  such  situations  as  the  sides  of  roads  or  walks  leading  through 
plantations,  as  there  the  vigour  of  its  foliage  is  increased  by  the 
shelter  afforded  it ;  and  it  forms  a  dense,  ornamental,  and  very  large 
and  spreading  bush,  very  pleasing  to  look  at  when  seen  among  hard- 
wooded  trees,  especially  in  winter. 

969.  JPtapagation  and  culture, — The  tree  produces  its  seeds  at  the 
same  time  of  the  year  as  the  P.  sylvedris,  and  the  cones  should  be 
gathered  and  dealt  with,  in  order  to  procure  the  seeds,  in  all  respects 
as  recommended  for  obtaining  the  seeds  of  that  species.  It  should  be 
sown  in  the  same  way  as  the  seeds  of  the  P.  sylvestris,  only  covered 
more  lightly,  as  the  seeds  are  smaller. 

970.  At  Dropmore  this  species  is  found  about  20  feet  high;  at 
Castle  Kennedy  it  is  about  10  feet  in  height;  and  at  various  other 
places,  both  in  Scotland  and  England,  it  is  found  from  12  to  20  feet 
in  height,  forming  wide  -  spreading  bushes  of  a  very  ornamental 
character. 
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SECTION   XI. — PINUS   INOFS,   JER8ET  OR  SCRUB  PINE. 

971.  Specific  chardcter. — Leaves  two  in  a  sheath,  sometimes  in 
threes,  but  seldom ;  from  2  to  3  inches  long,  rigid,  and  sharp-pointed, 
bright-green,  and  scattered  equally  all  over  the  younger  branches. 
Sheaths  short,  entire,  and  about  \  inch  long.  Cones  solitary,  oblong- 
ovoid,  tapering  slightly  to  a  blunt  point,  and  drooping;  from  2  to 
3  inches  long,  and  1 J  inch  broad,  frequently  curved,  very  hard,  and 
of  a  glossy  yellowish-brown  colour,  with  short  peduncles.  Branches 
irregularly  placed  on  the  stem,  twisted,  with  the  morie  slender 
branchlets  pendulous,  and  the  young  shoots  covered  with  a  fine, 
violet,  glaucous  bloom.  Buds  blunt-pointed  and  resinous ;  the  stem 
and  larger  branches  emitting  tufts  of  leaves  or  abortive  shoots. 

972.  Geography. — ^This  pine  is  found  very  abundant  in  the  most 
of  the  Northern  States  of  America,  and  especially  where  the  soil 
is  of  a  poor  and  sandy  description ;  and  in  such  situations  it  grows 
from  15  to  30  feet  high.  In  the  barren  sections  of  New  Jersey, 
particularly,  this  species  covers  large  tracts  of  waste  lands,  which 
are  known  as  the  Pine  Barrens.  It  was  introduced  into  Britain 
in  1739. 

973.  Description  of  tree,  —  This  forms  a  tortuous-branched  low 
tree,  having  a  large  portion  of  the  more  slender  branches  pendulous, 
and  the  wood  of  the  shoots  of  the  current  year  very  glaucous,  and 
tinged  with  violet  —  a  character  which  may  be  said  to  be  almost 
peculiar  to  this  species — while  the  stem  and  larger  branches  produce 
small  tufts  of  leaves  or  abortive  shoots.     The  branches  grow  from 
the  stem,  not  in  whorls,  but  irregularly,  more  in  the   manner   of 
deciduous  trees  than  is  usual  with  the  Abietinse.     The  bark  in  old 
trees  is  deeply  cracked,  and  through  the  fissures  resin  exudes  in 
such  abundance  as  to  give  the  stem  and  branches  the  appearance  of 
being  candied  over  with  sugar.     The    appearance    of  this   tree   is 
peculiar  and  striking,  as  the  whole  plant,  when  old,  is  almost  covered 
with  exuding  resin,  which  emits  a  very  pleasant  fragrance  or  bal- 
samic odour,  especially  during  sunny  weather.     From  these  peculiari- 
ties the  tree  is  easily  recognised  from  other  pines.     It  cannot   be 
recommended  as  a  timber-producing  tree,  but   it  well  deserves   a 
place  on  the  sides  of  roads  in  woods  and  plantations,  where  its  singu- 
larity of  form  and  its  delightful  fragrance  give  it  an  interest  vrhich 
makes  it  worth  cultivating  in  an  ornamental  point  of  view.      It  is, 
withal,  very  hardy.     In  Britain  the  resinous  matter  does  not  exude 
nearly  so  plentifully  as  it  does  in  America,  where  the  sun  is  warmer. 

974.  SoU  and  situaiion, — Although  in  its  native  habitat  this  tree 
is  generally  found  only  on  dry  sandy  wastes,  still  it  will  gro-w  and 
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prosper  on  most  lands  that  are  of  a  dry  and  light  character.  It 
succeeds  best  in  Britain  when  planted  within  the  influence  of  the 
shelter  of  other  trees,  and  on  such  situations  as  the  sides  of  roads 
in  plantations. 

975.  Fropagation  and  culture. — The  seed  of  this  species  is  pro- 
cured from  America.  It  shoidd  be  sown  on  fine,  light,  dry,  and  well- 
prepared  ground,  and  covered  very  slightly,  as  the  seeds  are  smalL 

976.  At  Derby  Arboretum  this  species  is  about  20  feet  high; 
at  £ew  it  is  20  feet  high;  and  at  Castle  Kennedy  it  is  about  18 
feet  high.  On  various  other  places  in  England,  however,  it  has 
attained  heights  of  from  20  to  30  feet 


SECTION  ZIL — PINUS  MURIOATA,   OB  BISHOP  S  PINB. 

977.  Specific  cJunracter, — Leaves  generally  two  in  a  sheath,  but 
sometimes  in  threes;  from  3^  to  4^   inches   long;  stiff,  broadish, 
blunt-pointed  ;  of  a  deep-green  colour ;  hollow  on  the  inner  side,  and 
round  on  the  outer,  and   not  thickly  distributed  on  the  branches. 
The  sheaths  are  rather  short,  not  over  \  inch  in  length,  and  smooth. 
Cones  generally  in  clusters  of  from  3  to  6,  and  set  in  whorls  round 
the  stem :  they  are  reddish  brown  when  young,  but  changing  to  a 
grey  colour   when   old;  somewhat  pendulous,  and  nearly  straight; 
from  2 1  to  3 1  inches  long,  and  from  1^  to  2  inches  broad  near  the 
base,  and  tapering  to  rather  a  blunt  point.     The  base  is  slightly 
uneven,  and  the  cone  sessile,  or  nearly  so.     Scales  largest  on  the 
outer   side  of  the  cone,  particularly  those  near  the  base;  on  the 
inner  side  of  the  cone,  and  at  the  point,  they  are  the  smallest,  except 
those  near  the  point,  which  are  rather  more  elevated  than  the  others, 
with  a  '  slight  ridge  running  across  their  middle,  terminated  by  a 
short,  straight,  broad  prickle  in  the  centre :  each  cone  contains  from 
9  to  10  rows  of  scales,  within  each  of  which  are  two  very  small 
dark-brown  seeds,  with  wings  \  inch  long.     Branches  irr^ular,  not 
numerous,  but  tolerably  stout.     Buds  below  the  middle  size,  imbri- 
cated, much  pointed,  and  destitute  of  resinous  matter. 

978.  Geography, — ^This  is  a  very  distinct  pine,  and  was  first  dis- 
covered by  Dr  Cgulter  at  San  Luis  Obispo,  in  Upper  California,  to 
the  south  of  Monterey,  at  an  elevation  of  3000  feet,  and  within 
ten  miles  of  the  sea-shore.  Mr  Hartweg  found  it  growing  on  the 
western  declivity  of  the  mountains  near  Monterey,  and  within  three 
miles  of  the  sea-shore.  Mr  Jeffrey  found  it  on  the  Siskyon  Moun- 
tains, California,  at  an  elevation  of  7500  feet,  growing  in  moist 
soil  near  the  summit     Introduced  in  1848. 

979.  Description  of  tree.--— The  Finns  muricata  does  not   attain; 
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large  dimensions,  but  forms  rather  a  stunted  character  of  tree,  sel- 
dom being  found  above  40  feet  high,  with  a  stem  of  some  12  inches 
in  diameter.  It  has  very  much  the  appearance  of  the  Pinus  ingifffUs 
at  first  glance,  but  is  quite  a  distinct  tree  when  inspected.  It  is 
perfectly  hardy,  and  is  well  deserving  of  a  place  in  our  parks,  and 
on  the  sides  of  roads  in  our  plantations,  as  a  small-sized  orna- 
mental tree. 

980.  Economic  uses  of  timber, — ^This  pine  is  not  calculated  ever 
to  become  a  timber-tree  in  Britain,  as  it  does  not  attain  sufficient 
size  for  this.  It  is  merely  as  an  ornamental  species  that  we  recom- 
mend it,  and  for  this  purpose  it  deserves  cultivation  with  us. 

981.  Soil  and  sUtuitum. — ^This  species  grows  well  on  any  good 
light  soil,  but  it  requires  with  us  a  good  and  sheltered  site,  where 
at  the  same  time  it  has  free  light  and  air.  It  does  not  stand  con- 
finement among  larger  trees. 

982.  Propagaiion  and  culture. — This  tree  is  raised  from  seeds, 
which  are  procured  through  American  agents.  Even  in  California, 
its  native  region,  it  is  not  found  very  plentifully ;  therefore  the  seeds 
are  scarce,  compared  with  those  of  some  other  kinds,  and  are  high- 
priced.  The  seeds  are  small,  and  should  be  sown  on  finely-prepared 
soil,  and  but  slightly  covered.  After  sowing,  the  bed  should  be 
shaded  by  a  cloth  stretched  over  it,  or  with  spruce-fir  branches,  as 
some  do,  in  order  to  prevent  the  sun  and  weather  injuring  the  seeds 
before  they  vegetate.  As  soon  as  the  young  plants  begin  to  push 
up,  however,  the  covering  should  be  gradually  removed,  and,  if  pos- 
sible, during  duU  weather ;  as,  if  removed  during  dry  sunny  weather, 
the  change  from  shade  to  sunlight  would  be  certain  to  kill  a  large 
proportion  of  the  plants.  The  seeds  of  none  of  the  newer  coniferse 
should  be  sown  till  well  on  in  the  month  of  April,  or  even  till  the 
1st  of  May,  as,  if  earlier,  the  plants  are  very  apt  to  be  injured  by 
frosts  in  our  uncertain  climate. 

983.  Specimens  of  this  pine  are  plentiful  in  all  good  collections 
of  the  newer  coniferse,  many  of  heights  from  20  to  25  feet 
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984.  Specific  character. — Leaves  in  twos,  long,  sharp-pointed,  erect, 
rigid,  6  to  6  inches  long,  and  channelled  above;  smooth,  crowded, 
and  of  a  shining  dark  green ;  sheaths  short,  ^  inch  long,  covered 
with  scales,  and  torn  on  the  margin ;  white  when  young,  but  dafk 
brown  when  old.  Cones  ovate-oblong,  tapering  to  a  pointy  without 
foot-stalks,  often  curved  near  the  end,  4  or  5  inches  long,  and  If 
inch  broad  at  the  widest  part  near  the  base ;  horizontal  or  incurved 
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downwards^  mostly  single,  or  in  threes  round  the  branches,  and  *of 
an  ash-grey  colour.  Buds  ovate,  1^  inch  long,  and  resinous,  with 
the  sides  hollow.  Branches  scattered  irregularly  along  the  stem, 
robust,  and  incurved  upwards,  with  some  of  the  lower  ones  nearly 
equal  to  the  stem  in  size. 

985.  Cftography, — Pinus  PaiUmana  seems  to  be  confined  chiefly 
to  the  centoal  regions  of  the  Crimea,  forming  considerable  forests 
on  the  western  slopes  of  the  chain  of  lofty  mountains  which  run 
along  the  coast  of  the  Black  Sea,  Loudon  says  this  species  was 
first  introduced  into  England  by  Messrs  Lee  &  Kennedy  of  the 
Hammersmith  Nursery,  who  raised  a  number  of  plants  from  seeds 
sent  to  them  by  Professor  Pcdlas  from  the  Crimea  about  1790. 

986.  Description  of  tree. — P.  Pallasiana  forms  a  large  tree  of 
spreading  habit,  generally  sending  out  nimierous  large,  declining,  and 
horizontal  branches  from  the  summit  to  the  base,  the  lower  branches 
often  nearly  equalling  the  trunk  in  size.  The  bark  becomes  cracked, 
ragged,  brown,  and  scales  off.  It  is  a  rapid-growing  tree,  and  is 
easily  distinguished  from  the  other  pines  of  its  class  by  the  knot- 
tings  of  the  stem,  and  by  the  large  dimensions  that  some  of  the 
lower  branches  generally  attain.  The  tree  is  perfectly  hardy,  and 
grows  rapidly,  and  is  well  deserving  of  a  place  in  our  parks  as  an 
ornamental  object 

987.  Economic  uses  of  timber, — The  timber  of  this  species  is  said 
to  be  of  a  very  durable  nature,  but  judging  from  the  character 
of  the  older  specimens  we  have  in  this  country,  it  must  be  exceed- 
ingly di£Bcult  to  work  on  account  of  its  knottiness.  It  cannot, 
therefore,  in  our  opinion,  be  recommended  as  a  timber-tree  with  us, 
as  we  have  many  other  pines  equally  as  durable  in  the  quality  of 
their  timber^  while  they  are  much  more  easily  worked  into  planks. 

988.  Soil  arid  situation, — This  species  accommodates  itself  to  a 
considerable  variety  of  soils,  which  is  a  great  advantage  it  has  over 
many  others  of  the  newer  pines.  We  have  seen  excellent  specimens 
of  it  on  poor,  thin,  gravelly  soils,  and  others  on  a  stifT  loam ;  but 
in  all  cases  it  requires  a  dry  and  open  subsoil.  It  grows  well  also 
on  chalk  lands,  and  prospers  in  maritime  situations. 

989.  Propagation  and  culture. — The  seed  of  this  tree  is  procured 
from  the  continent  of  Europe,  and  healthy  plants  may  be  reared 
from  it  by  sowing  it  in  beds  in  the  common  way,  as  recommended 
for  the  propagation  of  Pinus  pyrenuica. 

990.  At  various  places,  both  in  England  and  Scotland,  good  speci- 
menft  of  this  pine  are  to  be  founds  many  of  them  standing  from  60 
to  80  feet  high. 
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SECTION   XIV. — ^PINUS  PBB8I0A,   OB  TEOB  PBBSIAN   PINB. 

991.  Specific  character. — ^"Leaves  in  twos,  twisted,  rather  stiff, 
sharp-pointed,  and  not  spreading;  dense,  and  tufted  towards  the 
ends  of  the  branches ;  of  various  lengths,  from  2  to  5  inches  long, 
deep  green,  channelled  on  the  inner  side  and  convex  on  the  outer 
one,  with  the  edges  rough  and  finely  serrated;  seldom  remaining 
longer  on  the  tree  than  the  second  year.  Sheaths  persistent,  short, 
}  of  an  inch  long,  rather  smooth,  but  shrivelled,  not  jagged  at  the 
ends,  and  guarded  at  the  base  with  rather  a  broad,  lanceolate,  re- 
curved scale,  of  a  bright-brown  colour,  although  green  at  first.  Cones 
ovate,  tapering  to  a  very  blunt  point,  and  rounded  at  the  base,  5 
inches  long,  and  3  inches  across  at  the  widest  part;  mostly  in 
clusters  round  the  stem  or  principal  top  branches,  but  frequently 
solitary,  and  pointing  downwards;  of  a  dull  greyish-brown  colour, 
with  a  hard  smooth  surface,  short  foot-stalks,  and  destitute  of  resin- 
ous matter.  Scales  slightly  elevated,  nearly  1  inch  broad,  with  apex 
depressed,  and  hollowed  in  the  centre.  Seeds  large,  with  a  broad 
wing  1  ^  inch  long.  Branches  regular,  short,  and  rather  slender,  but 
mostly  pointing  upwards;  the  larger  and  older  ones  rather  naked  on 
the  lower  parts,  but  tufted  with  leaves  towards  the  points.  Buds 
imbricated,  very  thready,  and  free  from  resin. 

992.  Geography. — This  species  is  a  native  of  the  south  of  Persia^ 
and  was  introduced  by  the  Hon.  W.  F.  Strangewaya 

993.  Description  of  tree. — This  tree  very  much  resembles  P.  hale- 
pensis,  but  is  readily  distinguished  from  it  by  its  longer  and  stiffer 
leaves,  and  by  their  being  somewhat  twisted,  which  is  not  the  case 
with  the  leaves  of  the  P.  haleperms.  The  cones  of  this  tree  are  also 
much  larger  than  those  of  the  P,  halepensis;  besides,  the  latter  tree 
is  generally  one  of  a  low  and  spreading  habit  of  growth,  while  the 
one  under  notice  is  of  free  growth,  attains  large  dimensions,  and  is 
tolerably  hardy. 

994.  Economic  uses  of  timber. — We  have  no  specimens  of  this  tree 
that  have  attained  sufficient  size  in  this  country  to  enable  us  to 
judge  as  to  the  quality  of  its  timber.  Speaking,  however,  from 
what  experience  we  have  had  of  this  species,  we  are  disposed  to  say 
that  it  is  not  likely  to  succeed  in  Britain  to  such  an  extent  as  ever 
to  become  valuable  on  account  of  its  timber ;  for  although  it  is  hardy 
enough  to  grow  as  an  ornamental  specimen  on  sheltered  and  warm- 
lying  sites,  it  is  by  no  means  adapted  to  grow  even  on  moderately 
elevated  and  exposed  sites. 

995.  Soil  and  sittuUion. — The  P.  persica  requires  a  deep,  dry,  light 
loam  to  succeed  well  on,  and  at  the  same  time  a  warm  and  sheltered  site. 
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996.  Propagaiian  and  culture, — The  seed  of  this  species  is  as  yet 
very  scarce,  and  to  be  had  only  through  seed-merchants  on  the  Con- 
tinent When  procured  it  should  be  sown  on  a  piece  of  fine  light 
dry  soil,  in  a  warm  site,  and  shaded  till  the  young  plants  appear, 
when  they  should  be  gradually  exposed  to  full  light  and  air.  Some 
sow  the  seeds  in  a  cold  frame,  and  transplant  the  young  plants  into 
the  open  ground  when  one  year  old.  They  req^uire  to  be  protected 
under  a  frame  during  the  first  winter. 

997.  Fair  specimens  of  this  tree  are  still  very  scarce  in  the  coun- 
try, and  we  can  only  refer  to  those  at  £ew  as  being  the  best  we 
have  seen. 

SECTION  XV. — PINUS  PINEA,   OR  STONB-PINB. 

998.  Specific  character. — Leaves  in  twos,  from  4  to  8  inches  long, 
strong,  straight,  and  of  a  deep  shining  green  colour :  on  young  plants 
they  consist  of  a  glaucous  single  bract-like  leaf,  thickly  set  on  the 
shoots,  and  without  any  sheaths,  and  from  amongst  which  afterwards 
spring  the  true  leaves ;  sheaths  when  young  ^  inch  long,  but  after- 
wards become  torn,  and  reduced  to  half  their  size.  Cones  from  4  to 
6  inches  in  length,  ovate  or  round  in  form,  solid,  somewhat  reflexed, 
glossy  and  pale  brown  iu  colour,  and  not  coming  to  maturity  till  the 
third  year.  Scales  large,  from  2  to  2|  inches  in  length,  and  1  to 
li  inch  broad,  thick,  angular,  four-ribbed  or  six-sided,  with  a  blunt 
spine  on  their  apex.  Branches  spreading,  and  when  old  well  clothed 
with  deep-green  foliage,  forming  a  round  or  bushy  tree,  with  a  red- 
dish bark,  which  is  generally  cracked  and  furrowed. 

999.  Geography. — ^The  stone-pine  is  a  native  of  Italy,  Spain, 
Greece,  the  coast  of  Barbary,  and  some  parts  of  western  AsicL  It  is 
also  found  wild  in  the  south  of  France,  but  its  being  a  native  there 
is  doubtful,  as  it  never  forms  forests,  and  very  rarely  woods  of  any 
considerable  extent     Introduced  in  1548. 

1000.  Description  of  tree. — In  Britain  this  species  attains  only  the 
size  of  a  low  tree,  having  a  round  and  bushy  appearance,  from  20  to 
25  feet  high.     Its  character  among  other  trees  is,  however,  very 
striking,  its  long  leaves  and  round   cones  producing  a  fine  effect  on 
trees  of  some  standing,  when  these  are  found  growing  among  pines 
of  an  upright  habit,  or  among  hardwoods.     This  tree  is  often  mis- 
taken for  the  F.  pinaster,  as  the  leaves  of  the  two  trees  are  pretty 
much  alike.     The  habits  of  the  two  trees  are,  however,  quite  dis- 
tinct, as  the  latter — ^the  P.  pinaster — grows  up  quickly  into  a  tree 
of  open  form,  attaining  in  a  few  years  timber  dimensions,  while  the 
stone-pine  in  all  cases  retains  its  character  of  a  large-spreading  dense 
bush.      In  the  case  of  trees  of  some  age,  the  cones  at  once  distinguish 
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the  trees,  as  in  the  case  of  the  P.  pinea  these  are  round,  whfle  in 
that  of  the  P.  pinaster  thej  are  conical. 

1001.  Economic  uses  of  timber, — ^The  wood  of  the  stone-pine  is 
whitish,  moderately  resinous,  and  very  light  It  is  used  in  Italy 
and  the  south  of  France  in  carpentry  and  joinery,  but  in  Britain  it  is 
of  no  use  in  respect  to  its  timber,  being  only  cultivated  for  its  effect 
It  answers  well  for  growing  as  a  blind  to  hide  objects  immediately 
behind  it,  as  it  forms  a  dense  bush  compactly  clothed  with  its  long 
leaves  and  beautifully-rounded  and  shining  cones. 

1002.  SoU  and  situaiion. — The  soil  for  this  tree  should  be  deep, 
light,  and  dry,  and  the  situation  sheltered  and  warm.  The  plants 
should  not  be  crowded,  however,  but  should  stand  free  of  each  other, 
as  when  planted  thickly,  or  in  close  contact  with  other  trees,  they 
soon  lose  their  natural  character,  and  appear  unsightly. 

1003.  Propagation  and  culture, — ^The  seeds  of  this  tree  may  be 
procured  from  the  continent  of  Europe  in  great  abundance.  They 
have  a  very  thick  shelL  Cultivators  generally  sow  them  in  boxes 
in  the  winter  time,  and  keep  them  under  a  frame  till  spring,  keep- 
ing the  earth  rather  moist  to  soften  the  shelL  In  summer  most  of 
the  seeds  will  come  up,  although  some  will  remain  in  the  earth  tiU 
the  second  year.  Some,  however,  break  the  shells  of  the  seeds  be- 
fore sowing  them,  but  this  mode  is  apt  to  destroy  much  of  the  seed. 
The  plants  are  very  tender  during  the  first  two  years,  and  require  to 
be  protected  from  our  winters  by  being  kept  under  glass  frames. 
The  young  plants,  when  one  year  old,  should  be  transplanted  out 
into  the  open  ground,  and  merely  covered  with  a  frame  during  winter. 
When  they  are  three  years  old  they  will  be  quite  hardy  enough  to 
stand  our  winters,  and  may  at  that  age  be  planted  out  into  their 
permanent  sites.  like  the  P.  pinaster,  this  pine  has  long  tap-roots, 
and  in  consequence  of  this  many  cultivators  grow  them  in  pots 
siugly,  thereby  avoiding  the  frequent  transplanting  which  is  necessary 
to  make  them  fibrous-rooted  when  grown  in  the  open  soiL  When 
grown  in  the  open  ground  they  require  to  be  transplanted  every 
spring,  in  order  to  secure  fibrous  roots  for  safe  transplanting ;  and  it 
is  by  this  mode  the  healthiest  plants  are  secured. 

1004.  At  Derby  Arboretum,  at  Dropmore,  and  at  Elvaston  Castle, 
there  are  fair  specimens  of  this  pine,  ranging  from  30  to  35  feet  in 
height. 

SSCTION   XYl. — FINUS   HALEFEKSIS,   OR  THE  ALEPPO  FINE. 

1005.  Specific  charader, — Leaves  in  twos,  but  sometimes  in  throes, 
of  a  deep  green,  from  2  ^  to  4  inches  long,  thickly  set  on  the  yoanger 
branches,  and  very  slender,  not  remaining  longer  on   the  branches 
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than  two  years,  in  consequence  of  which  the  branches  of  old  trees 
have  a  naked  appearance,  and  the  head  an  open,  thin,  and  straggling 
aspect.  Suds  ^  of  an  inch  long,  imbricated,  roundish,  and  entirely 
destitute  of  resin.  Cones  pyramidal,  rounded  at  the  base,  smooth, 
solitary,  or  in  pairs,  2  ^  to  3  ^  inches  long,  and  nearly  1  ^  inch  broad, 
inversely  turned  downwards,  with  a  foot-stalk  |  of  an  inch  long. 

1006.  Geography. — The  Aleppo  pine  is  a  native  of  Syria,  in  the 
neighbourhood  of  Aleppo  and  Jerusalem.  It  is  found  in  Barbary,  on 
the  mountains  of  Atlas,  on  the  hills  of  Provence,  and  in  the  neighbour- 
hood of  Toulon,  in  France,  and  is  common  in  Spain.  It  is  always 
found  in  dry,  sandy,  warm  soUs,  and  thrives  well  among  rocks,  where 
few  other  trees  could  prosper.     Introduced  in  1683. 

1007.  Description  of  tree. — ^This  pine  may  be  characterised  as  a 
low,  spreading  tree,  seldom  attaining  heights  above  40  feet,  except 
under  very  favourable  circumstances.  The  P,  halepeneia  is  somewhat 
tender  in  the  climate  of  Britain,  and  therefore  has  been  very  sparingly 
planted,  although  it  has  now  been  a  long  time  in  the  country.  In 
favourable  situations,  however,  such  as  Dropmore,  and  other  places 
in  England,  it  has  succeeded  well,  and  become  trees  of  no  mean 
magnitude,  some  of  these  being  considerably  over  60  feet  high,  with 
stems  of  fully  15  inches  diameter.  When  the  tree  is  young  it  has 
a  spreading  head,  vrith  slender  branches — the  last  two  years'  growths 
being  clothed  with  very  fine  deep-green  leaves,  giving  the  tree  a 
beautifully  soft  and  wavy  expression.  When  it  becomes  old,  how- 
ever, the  tree  has  a  naked  and  straggling  character,  from  the  leaves 
never  remaining  longer  than  two  years  on  the  branches.  This  is  not 
a  tree  to  be  planted  for  the  sake  of  its  timber,  but  merely  as  a 
specimen  in  a  pinetum  or  in  a  park,  where  variety  of  effect  in  re- 
spect to  fine  foliage  is  an  object. 

1008.  EccTiomic  uses  of  timber. — ^The  wood  of  this  pine  is  white, 
and  has  a  very  fine  grain.  On  the  Continent  the  tree  attains  large 
dimensions  of  timber,  and  there  the  wood  is  considered  very  superior, 
and  is  used  in  joinery.  In  Britain,  however,  it  is  not  adapted  to 
glow  as  a  timber-tree,  but  merely  as  an  ornamental  one,  in  favour- 
able situations. 

1009.  Soil  and,  sitttaiion. — In  Britain  this  tree  requires  a  light, 
dry  soil,  and  a  sheltered  and  warm  situation.  It  does  not  succeed 
on  a  rich  soil,  as  under  such  circumstances  growth  is  too  much 
excited,  the  young  shoots  are  rendered  too  succulent,  and  in  conse- 
quence they  do  not  ripen  well  under  our  sun,  and  hence  are  killed 
the  first  winter  after.  To  grow  this  species  at  all  well,  even  in 
England,  it  must  be  planted  in  a  poor,  light,  dry  soil,  on  which  the 
growth  is  but  little  excited  during  the  first  three  or  four  years  after 
planting.     Under  these  circumstances   the   plants   will   make   but 
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little  progress  for  some  time;  but  then,  this  is  the  saving  of  them 
for  after  success.  Their  fibre  is  thus  rendered  firm,  and  in  confle- 
quence  it  stands  our  winters,  and  the  trees  remain  healthy  and  un- 
injured, and  ere  long,  when  the  roots  have  become  well  established 
in  the  ground,  the  plants  grow  more  vigorously,  and  still  retain  their 
healthy  condition,  and  become  good  specimens. 

1010.  PropagcUion  and  culture. — ^The  seed  of  this  species  is  read- 
ily procured  from  Continental  seedsmen.  It  requires  to  be  sown  in 
a  warm  spot,  and  the  plants  should  be  covered  with  a  frame  daring 
the  first  two  or  three  winters  till  they  are  of  some  size,  and  hard/ 
enough  to  be  planted  out  into  their  permanent  sites. 

1011.  Fair  specimens  of  this  pine  are  common  in  the  south  of 
England. 

BIGGTION   ZVII. — PINUS  BRUTIA,   OB  THE  OALABRIAN   PINB. 

1012.  Specific  character, — Leaves  in  twos,  rarely  in  threes,  from 
6  to  8  inches  long,  very  slender  and  wavy,  glabrous,  spreading, 
channelled  above  and  convex  below,  serrulated  on  the  margins,  with  a 
sharp  point,  and  of  a  bright-green  colour.  Sheaths  \  inch  long,  of 
an  ash  colour,  quite  entire,  and  not  falling  off.  Buds  f  of  an  inch 
long,  pointed,  woolly,  and  free  from  resinous  matter.  Cones  stalk- 
less,  generally  in  large  clusters,  but  sometimes  singly  on  young  trees, 
ovate,  and  smooth,  2  to  3  inches  long,  and  flattened  at  the  base,  of 
a  deep-brown  colour,  and  remaining  on  the  tree  for  years.  Scales 
depressed,  umbilicate,  and  slightly  concave  at  the  apex. 

1013.  Oeography, — This  species  is  said  to  be  found  in  Calabria, 
on  the  mountain  of  Aspero,  at  an  elevation  of  from  2400  to  2600 
feet. 

1014.  Description  of  tree. — The  P.  JBrutia  is  a  middle-sized  tree, 
having  many  large  and  spreading  branches,  thickly  set  with  long, 
bright-green  foliage.  The  bark  is  of  a  greyish-brown  colour,  smooth, 
but  covered  with  depressed  tubercles  It  resembles  P.  halcpensis, 
but  is  easily  distinguished  from  it  by  its  leaves  being  nearly  twice 
the  length,  and  its  cones  being  without  stalks,  and  growing  in  large 
clusters.  The  habit  of  the  tree  somewhat  resembles  P.  larido  at  first 
sight,  but  a  slight  examination  of  the  leaves  shows  the  difference  at 
once,  those  of  the  P.  Brutia  being  very  much  more  slender  than  those 
of  P.  larido,  and  somewhat  longer.  It  is  quite  hardy  in  most  parts 
of  Britain,  and  forms  a  fine  looking,  wavy-leaved,  ornamental  tree. 

1015.  Economic  uses  of  timber. — The  timber  of  this  species  is  said 
to  be  of  excellent  quality,  but  as  there  are  no  specimens  in  this 
country  old  enough  to  enable  us  to  form  a  judgment  on  this  point, 
we  cannot  speak  from  experience  on  it 
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1016.  Soil  and  situation. — ^This  species  thrives  well  on  most  soils 
of  an  open  dry  character,  where  it  has  the  advantage  of  a  good  ex- 
posure and  moderat-e  shelter.  It  forms  a  fine  ornamental  tree,  and 
is  well  worthy  of  a  place  in  every  pinetum. 

1017.  Propagation  and  culture, — The  seed  of  this  pine  is  to  be 
had  through  seed-merchants  on  the  continent  of  Europe.  It  does 
weU  when  sown  on  any  warm-lying  piece  of  ground,  of  a  light  and 
fine  description,  and  not  too  rich  to  excite  too  much  growth  in  the 
plants.  The  young  plants  are  hardy  and  accommodating,  and  are 
fit  for  transplanting  out  into  their  permanent  sites  in  the  third  or 
fourth  year,  according  as  they  may  be  wanted  as  to  siza  Seeds  of 
this  pine  are  scarce,  however,  and  therefore  the  plants  are  still  high- 
priced. 

1018.  At  Bicton,  Devonshire,  and  at  Caatle  Kennedy,  in  Wigton- 
shire,  there  are  good  specimens  of  this  pine,  ranging  from  30  to 
nearly  40  feet  in  height. 


SECTION   XVIII. — PINUS  GERARDIANA,   OR  OERARD's  PINB. 

1019.  Specific  chara^cter. — Leaves  in  threes,  stiff,  three-edged,  stout, 
and  bluntly  terminating  in  a  short  point,  from  3  to  6  inches  long,  of 
a  bluish-green  colour,  and  glaucous  when  young.  Sheaths  short  at 
first,  and  composed  of  dry,  reddish-brown  scales,  but  soon  rolling  up 
and  falling  off.  Branches  ascending,  but  the  lower  ones  spreading, 
and  the  branchlets  short,  somewhat  slender,  and  irregularly  disposed. 
Cones  ovate,  oblong,  or  somewhat  cylindrical,  widest  at  the  base,  from 
6  to  8  inches  long,  and  from  12  to  15  inches  in  circumference  near 
the  base,  and  of  a  bluish  colour.  Scales  thick,  blunt,  much  recurved 
and  spiny  at  the  points.  Seeds  nearly  1  inch  long,  cylindrical,  almost 
wingless,  pointed  at  both  ends,  of  a  dark-brown  colour,  and  agreeable 
to  eat. 

1020.  Geography. — This  species  is  said  to  be  found  in  great  abun- 
dance on  the  northern  side  of  the  snowy  range  of  mountains  in  Kun- 
awur,  beyond  the  influence  of  the  periodical  rains,  where  it  grows  on 
very  dry  rocky  ground.  It  is  found,  also,  to  the  north  of  Cashmere, 
and  on  the  Astor  Mountains  in  Little  Tibet.  Gerard  states  its  high- 
est limits  on  the  inner  Himalayas  to  be  from  10,000  to  12,000  feet 
of  elevation.     It  was  introduced  into  Britain  in  1815. 

1021.  Description  of  tree, — This  species  forms  a  large  conical- 
headed  tree,  not  of  a  tall  character,  but  of  large  dimensions  of  trunk. 
It  is  easily  recognised  from  all  the  other  three-leaved  pines  by  the 
sheaths  from  which  the  leaves  proceed  being  scaly  and  falling  off  very 
soon.     Another  peculiar  feature  of  this  species  is  its  smooth,  silvery- 
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grey  bark,  which  falls  off  in  silky-like  flakes.  It  is  a  very  slow- 
growing  pine,  but  is  tolerably  hardy,  and  therefore  worthy  of  a  place 
in  our  pinetums  and  parks,  as  its  habit,  which  is  sturdy  and  massive- 
looking,  contrasts  pleasingly  with  the  taller  and  more  slender  growths 
of  most  of  the  other  pines. 

1022.  Economic  ttses  of  timber. — We  have  no  reliable  accounts  as 
to  the  quality  of  the  timber  of  this  species,  and  as  we  have  no  speci- 
mens in  this  country  old  enough  to  judge  from,  we  cannot  speak  with 
confidence  on  this  point  at  the  present  time. 

1023.  Soil  and  situation. — This  pine  requires  a  good,  light,  and 
dry  soil,  and  a  warm  and  sheltered  site,  to  grow  it  successfully  in  our 
changeable  climate.  If  there  is  any  d^;ree  of  smokiness  in  the  air 
where  it  is  planted,  it  will  not  grow  at  all,  but  will  dwindle  and  die. 
like  all  the  other  pines,  it  likes  a  pure  air.  In  this  respect,  how- 
ever, it  is  even  more  sensitive  than  most  of  the  others,  and  there- 
fore healthy  plants  of  it  are  never  to  be  had  from  nimseries  near 
towns. 

1024.  Propagation  and  culture. — The  seeds  of  this  species  can  be 
had  in  great  abundance  from  India,  as  there  they  are  sold  as  an  article 
of  food.  They  should  be  brought  home  in  the  cones,  in  order  to  pre- 
serve their  vitality  unimpaired.  They  vegetate  freely  when  sown  in 
a  light  friable  soil,  but  the  young  plants  in  most  parts  require  protec- 
tion during  the  first  winter — that  is,  while  they  are  1-year  seedlings. 
After  they  have  been  transplanted,  however,  they  become  more  hardy; 
and  in  situations  at  all  favourable,  they  soon  become  stubby  and  strong, 
and  fit  for  planting  out  into  their  permanent  sites,  which  should  be 
sheltered  from  prevailing  winds. 

1025.  Well-grown  specimens  of  this  species  are  still  veiy  scarce 
in  Britain.  It  is,  however,  to  be  found  in  most  good  pinetums  in 
England,  and  particularly  at  Kew,  where  the  tree  is  now  of  consider- 
able size. 


SECTION   XIX. — PINUa  MAOROCARPA,   OR  THE  LARGB-CONED  PINB. 

1026.  Specific  character. — Leaves  in  threes,  stout,  and  rather  stiff, 
from  9  to  1 2  inches  long,  and  of  a  glaucous-grey  colour^  ribbed  on 
the  inner  side,  rather  flat,  incurved,  pointed  and  compressed.  Sheatlis 
ragged,  thready,  persistent,  1 J  inch  long  on  the  young  leaves,  but 
shorter  and  torn  on  the  old  ones.  Branches  stout,  rather  distant,  but 
regularly  placed  in  whorls  on  the  stem,  nearly  horizontal,  slightly 
elevated  towards  the  extremities,  and  tinged  with  violet  on  the  young 
shoots.  Cones  conical-oblong,  tapering  to  a  point,  solitary,  very  laige» 
12  to  15  inches  long,  and  6  inches  broad,  very  hard,  smooth,  pale 
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yellow,  with  a  polished  surface,  and  frequently  weighing  nearly  four 
pounds  each. 

1027.  Geography, — This  species  is  from  California,  and  is  found 
on  the  mountains  of  Santa  Lucia,  near  the  Mission  of  San  Antonia, 
within  sight  of  the  sea,  and  at  an  elevation  of  from  3000  to  4000 
feet  It  was  introduced  into  Britain  in  1832,  and,  as  its  name  im- 
pUes,  its  cones  form  a  very  striking  feature  in  the  character  of  the 
tree. 

1028.  Description  of  tree. — This  is  a  free-growing,  handsome,  and 
hardy  tree,  in  its  native  country  attaining  heights  from  80  to  100 
feet,  with  a  stem  from  3  to  4  feet  in  diameter.  This  pine  is  easily 
known  from  all  others  by  its  very  long  and  stout  leaves,  and  by  the 
branches  being  nearly  horizontal,  distant  from  each  other,  and  there- 
fore giving  the  tree  an  open  and  airy  aspect — and,  moreover,  by  the 
violet  tinge  of  the  bark  on  the  young  shoots.  This  is  a  pine  that  we 
admire  very  much,  its  long  waving  leaves  giving  it  a  peculiarly  grace- 
ful aspect  when  seen  in  contrast  with  pines  of  a  more  dense  habit,  or 
with  broad-leaved  trees ;  and  besides,  the  glaucous  grey  of  the  leaves 
is  seen  to  great  advantage  when  the  tree  stands  among  its  congeners 
of  a  darker  foliage.  It  should  be  planted  in  every  park  and  pinetum 
where  a  suitable  soil  and  site  can  be  had  for  it,  as  there  are  none  of 
them  more  ornamental  or  deserving  a  place  where  variety  of  pine 
foliage  is  an  object. 

1029.  £conomie  vsea  of  timber. — ^We  have  no  experience  as  to  the 
quality  of  the  wood  of  this  species,  and  in  the  meantime  can  only 
recommend  it  as  an  interesting  subject  on  account  of  the  beauty  of 
its  foliage. 

1030.  Soil  and  situation. — This  pine,  although  it  may  be  said  to 
be  hardy,  and  is  found  to  grow  freely  in  many  parts  of  the  country,  is 
rather  capricious  in  regard  to  soil  and  site,  and  requires  a  very  good, 
dry,  light  loam,  deep  and  porous,  and  open  and  dry  in  the  subsoil ; 
while  the  site  must  be  such  as  to  prevent  the  direct  rays  of  the  sun 
acting  on  it  till  near  mid-day.  Trees  of  this  species  are  often  found 
to  lose  their  tops  from  the  action  of  the  sun's  rays  on  them  in  the 
early  part  of  the  day,  after  a  night's  frost  in  the  beginning  of  summer ; 
but  where  this  can  be  avoided,  the  trees  do  well,  keep  their  leaders 
entire,  and  form  good  ornamental  specimens. 

1031.  JPropagation  and  culture. — The  seed  of  this  pine  may  be 
procured  either  direct  from  seedsmen  in  America  or  through  seed- 
merchants  on  the  continent  of  Europe,  who  act  as  their  agents.  The 
plants  of  this  species  sIbo  require  the  protection  of  a  frame  during  the 
first  winter  after  they  have  come  up ;  but  after  they  have  been  trans- 
planted into  the  open  ground,  they  will  be  found  hardy  enough  to 
stand  in  favourable  parts  of  Britain. 
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1032.  There  are  many  good  and  promising  specimens  of  this  spe- 
cies in  various  places  in  Britain,  but  we  refer  only  to  three— viz., 
Eivaston  Castle,  Xew,  and  Castle  Kennedy.  On  these  places  there 
are  healthy  trees  of  the  species,  of  heights  ranging  from  25  to  40 
feet 


SBOTION  XZ. — PINUS   BUNOBANA,    OB  CHINESE   LACB-BABK  PINB. 

1033.  Specific  cJuircuier, — Leaves  in  threes,  very  stiflf,  convex  on 
the  back,  and  acutely  keeled  on  the  inner  face,  from  2  to  3  inches 
long,  and  thickly  set  on  the  branches,  frequently  in  bundles  towards 
the  ends  of  the  shoots,  somewhat  in  whorls,  and  irregularly  three- 
edged.  Sheaths  composed  of  numerous  loose  scales,  which  soon  fall 
off  and  leave  the  base  of  the  leaves  naked.  Buds  non-resinous,  and 
formed  of  several  reddish-brown,  smooth,  fringed  scales,  largest  at  the 
base,  and  rough  at  the  edges.  Male  catkins  from  5  to  6  lines  long, 
cylindrical  or  conical ;  when  young,  placed  alternately  at  the  base 
of  the  young  shoots,  but  frequently  afterwards  very  distant,  owing  to 
the  rapid  elongation  of  the  young  shoot.  Branches  long,  very  slen- 
der, little  divided,  glaucous,  and  covered  with  a  smooth  grey  bark, 
rendered  a  little  rough  on  the  stem  and  older  branches  by  the  trans- 
verse scars  forming  rhomboidal-shaped  figures,  which  in  due  time 
are  shed,  and  give  the  stem  and  branches  a  very  peculiar  appearance. 
Cones  ovate  or  slightly  conical,  broadest  near  the  base,  2]^  inches  long 
and  1|  inch  diameter,  and  obtuse-ended. 

1034.  Geography, — This  pine  is  a  native  of  the  north  of  China, 
and  was  sent  here  from  that  country  by  Mr  Fortune.  It  is  culti- 
vated by  the  Chinese  as  the  "  lace-bark  pine." 

1035.  Description  of  tree, — Although  from  China,  this  species  is 
quite  hardy  and  free-growing,  and  attains  heights  of  from  30  to  50 
feet  It  is  a  very  distinct  and  peculiar  pine,  as  in  a  young  state  its 
bark  resembles  the  skin  of  a  pea  more  than  that  of  a  pine-tree.  As 
the  plant  increaaes  in  age.  however,  the  thin  outer  epidermia  peels  off 
in  silky-like  scales,  leaving  the  branches  and  stem  with  a  greyish- 
white  surface.  Another  peculiar  characteristic  of  this  pine  is,  that  in 
its  annual  production  of  young  shoots  its  new  leaves  are  at  first  fur- 
nished with  perfectly-formed  sheaths,  which  soon  fall  off,  leaving  the 
leaves  sheathless,  in  the  same  way  as  the  outer  bark  falls  off  the 
stem  and  branches.  This  is  not  a  tree  at  all  adapted  to  become  a 
timber  one  in  this  country,  and  is  to  be  recommended  only  for  the 
peculiarity  of  its  appearance,  and  for  the  variety  it  forms  among  other 
pines. 

1036.  Soil  and  situation, — This  species  comes  from  the  coldest  and 


PINUS  PONDEROSA.  321 

poorest  districts  of  China,  and  is  therefore  found  to  be  quite  hardy 
in  Britain,  and  by  no  means  very  particular  as  to  soil  and  site.  The 
former  should  be  light  and  dry,  however,  and  the  latter  favourable, 
and  not  exposed  to  prevailing  winds. 

1037.  FrcfpcLgation  and  culture, — The  seed  of  this  species  is  very 
scarce,  from  the  difficulty  of  obtaining  it  from  the  north-west  of 
China,  where  it  is  alone  to  be  had.  It  is  got  now  and  then,  however, 
through  the  influence  of  merchants  in  the  country.  The  seeds  vege- 
tate readily  when  sown  in  the  usual  way,  and  the  plants  soon  make 
progress  and  become  fit  for  planting  out 

1038.  This  species  is  scarce  as  yet,  and  few  good  specimens  are  to 
be  seen  in  the  country.  We  may  refer  to  three  places  where  it  is  to 
be  found,  however — at  Dropmore,  Kew,  and  York  Nurseries. 


SECTION  XXL — PINUS  PONDEROSA,   OR  THE  HEAVY-WOODED   PINE. 

1039.  Specific  cJutradeT. — Leaves  in  threes,  from  6  to  10  inches 
long,  at  first  straight,  when  old  sometimes  they  are  twisted,  rather 
broad  and  flexible,  thickly  set  on  the  branches,  and  sharp-pointed, 
and  of  a  rich  deep-green  colour.  Sheaths  1  inch  long,  smooth,  but 
much  shorter  and  shrivelled  on  the  old  leaves.  Branches  few,  in 
regular  whorls,  robust,  twisted,  and  somewhat  drooping.  Buds 
bluntly  domed,  with  a  prominent  point,  and  full  of  resin.  Cones 
stought,  ovate,  tapering  to  both  ends,  particularly  towards  the  apex, 
from  2^  to  4  inches  long,  and  If  inch  broad,  sometimes  singly,  or  in 
twos  or  threes,  or  in  clusters  round  the  branches,  on  very  short  stout 
foot-stalks,  bent  downwards. 

1040.  Oeogrwphy, — ^This  species  is  found  plentifully  on  the  north- 
west coast  of  America  and  in  California,  particularly  on  the  banks  of 
Spoken  Kiver  and  the  Kettle  Falls  of  the  Columbia,  west  of  the 
Bocky  Mountains,  and  in  Bose  Biver  valley  in  California.  Was  in- 
troduced in  1826. 

1041.  Description  of  tree, — This  pine,  when  of  some  age,  is  re- 
markable for  the  twisted  character  of  its  branches,  which  are  disposed 
in  regular  verticillate  whorls.  The  timber  of  matured  growth  is  said 
to  be  so  heavy  as  almost  to  sink  in  water.  The  tree  grows  to  large 
dimensions,  generally  from  60  to  100  feet  in  height,  with  few 
branches  and  a  large  girth  of  stem.  It  is  a  free-growing,  hardy  tree, 
and  makes  rapid  progress  when  in  a  suitable  soil  and  site. 

1042.  JSconomic  uses  of  timber. — ^The  timber  of  this  tree,  so  far  as 
we  can  judge  of  the  specimens  we  have  in  this  country,  is  of  fair 
quality,  and  is  likely  to  be  serviceable  in  Britain  for  many  purposes 
where  a  fine  polish  is  not  the  object.     It  seems  coarse-grained,  but 
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still  strong,  and  as  the  tree  is  hardy  and  free-growing,  we  have  no 
doubt  it  will  become  one  of  our  forest-trees,  producing  timber  for 
many  useful  purposes. 

1043.  Sail  and  sUwUion, — ^The  best  specimens  we  have  seen  of 
this  species  grew  on  a  poor  gravelly  soil,  and  on  one  of  a  sandy  loam. 
The  soil  for  this  species,  as  for  most  others  of  the  pine  tribe,  should 
not  be  of  a  rich  nature,  as  under  such  circumstances  the  plants 
generally  grow  too  luxuriantly,  and  consequently  do  not  ripen  the 
points  of  their  shoots  sufficiently  to  resist  the  frosts  of  our  winter. 
The  situation  for  the  pine  under  notice  should  be  airy,  but  not  much 
exposed. 

1044.  Propagation  and  culture. — ^The  seed  of  this  species  is  still 
scarce,  although  it  is  obtained  now  and  then  from  the  Far  West,  but 
only  in  small  quantities.  It  may  be  sown,  and  the  plants  produced 
from  it  reared  in  the  usual  way,  as  they  are  quite  hardy  and  easy  of 
cultivation. 

1045.  At  Elvaston  Castle,  Dropmore,  Kew,  Linton  Park,  the 
Botanic  Gardens,  Edinburgh,  and  Hopetoun  House,  there  are  speci- 
mens of  this  pine  of  various  heights,  from  20  to  upwards  of  60  feet, 
all  forming  healthy  and  promising  trees. 


BBOTION  XXII. — ^PIKUS  BKNTHAMIANA,   OB  BBNTHAM'B  PIKB. 

1046.  Specific  eJiaracter. — Leaves  three  in  a  sheath,  thickly  set  on 
the  branches,  dark  green,  and  resembling  those  of  P.  ponderoM,  but 
much  longer  on  the  average ;  generally  from  8  to  1 1  inches,  stout, 
somewhat  flat,  with  a  slightly-elevated  rib  running  along  their  inner 
side.  Sheaths  partly  persistent,  and  f  inch  long  on  the  leaves  of  the 
young  shoots,  slightly  shaggy,  except  at  the  extremity,  where  they  are 
very  ragged  or  torn.  Branches  rather  numerous,  very  stout,  spread- 
ing, and  somewhat  irregular,  with  the  bark  rough.  Buds  large,  dark 
brown,  much  imbricated,  and  free  from  resinous  matter,  although 
sometimes  there  is  a  little.  Cones  in  clusters  of  from  3  to  5  to- 
gether, slightly  pendulous,  and  quite  straight,  6  inches  in  length,  and 
2 1  inches  broad  at  the  widest  part,  which  is  rather  below  the  middle; 
the  base  is  unequal-sided,  owing  to  the  numerous  very  small  scales 
there  curving  to  one  side  and  forming  a  kind  of  hood  round  the  base 
of  the  cone,  which  is  quite  sessile. 

1047.  Geography, — ^This  valuable  pine  was  first  met  with  on  the 
mountains  of  Santa  Cruz  in  California,  a  coast-range  running  due 
north  across  the  bay  from  Monterey ;  afterwards  it  was  found  in  Uie 
Sacramento  country,  growing  upon  the  ridge  generally  termed  "The 
Calif omian  Mountains."     Introduced  in  1847. 
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1048.  Description  of  tree. — This  is  truly  a  noble  pine,  and  is  in  all 
respects  hardy,  being  entirely  a  mountain  species.  It  is  said  to 
attain  the  height  of  200  feet  in  its  native  habitat,  with  a  stem  from 
9  to  10  feet  in  diameter.  Mr  Hartweg  says  of  this  pine:  "After 
crossing  the  Chuba  River,  you  pass  the  prairie  and  enter  the  mountains 
near  Bear  Creek,  where  you  have  to  pass  through  an  interminable  wood 
of  Pinus  Sabiniana;  and  in  ascending  the  gradual  acclivity  of  the 
mountain,  you  lose  the  region  of  the  P.  Sabiniana  and  enter  that  of 
Pinus  Benihafmana,  which  seems  to  be  characteristic  of  the  upper 
region."  This  species  very  much  resembles  the  P.  ponderosa  in  its 
appearance  while  young,  but  is  readily  distinguished  from  it  by  the 
greater  length  of  the  leaves.  On  the  specimen  which  we  have  before 
us  while  we  write,  and  which  is  taken  from  a  tree  of  some  1 5  feet 
high,  the  leaves  are  nearly  10  inches  long  on  the  average;  while 
those  on  the  specimen  we  have  of  the  P.  ponderosa  are  only  from  7 
to  8  inches.  This  is  undoubtedly  one  of  the  pines  which  is  likely  to 
become  a  timber-tree  in  Britain,  as  it  is  both  hardy  and  ornamental, 
and  therefore  is  worthy  of  a  place  both  in  the  parks  and  in  the  plan- 
tations of  this  country. 

1049.  JBconomic  uses  of  timber, — The  timber  of  this  pine  is  said  to 
be  lighter  and  more  elastic  than  that  of  the  P.  ponderosa,  and  also  of 
a  more  durable  description. 

1050.  SoU  and  situation. — This  species  is  by  no  means  diflScult  to 
suit  in  respect  to  soil,  provided  that  it  is  not  of  a  heavy  or  clayey 
nature^  and  that  it  is  deep  and  dry.  We  have  seen  it  doing  well  in 
most  free  loamy  soils,  and  making  good  progress — ^annual  shoots  of 
2  feet  in  length — even  in  moderately-exposed  situations  In  short, 
this  is  a  very  valuable  and  accommodating  pine,  and  should  be  cul- 
tivated as  much  as  possible  in  our  plantations. 

1051.  Propagation  and  culture. — ^A  fair  supply  of  the  seed  of 
this  tree  has  been  procured  of  late,  and  therefore  it  is  now  pretty 
extensively  grown  in  most  nurseries.  It  may  be  sown,  and  the 
young  plimts  produced  from  it  reared,  in  the  same  way  as  the  Scots 
pine. 

1052.  At  many  places,  both  in  England  and  Scotland,  there  are 
now  found  specimens  of  this  pine  from  25  to  40  feet  in  height. 


SECTION   XXIII. — PIKUS  BIOIBA,   OR  THB  STIFF-LEAVED  PINE. 

1053.  Specific  character, — Leaves  three  in  a  sheath,  from  2 J  to  4 
inches  long,  stiff,  rather  broad  and  sharp-pointed,  light  green,  and 
spreading.  Sheaths  short,  ^  inch  long,  and  white  on  the  young  leaves, 
but  afterwards  becoming  nearly  black  and  shrivelled.     Branches  veiy 


324  PINUS   RADIATA. 

numerous  on  the  upper  part  of  the  tree,  and  compact.  Cones  ovate- 
oblong,  from  2^  to  3 1  inches  long,  and  1^  inch  broad,  on  short  stout 
foot-stalks,  in  clusters  of  4  or  5  round  the  top  branches,  and  remain- 
ing on  the  tree  for  years. 

1054.  Geography. — ^This  species  is  found  in  most  parts  of  the 
United  States  from  New  England  to  Virginia,  growing  either  in  dry 
soil  or  in  wet.  In  America  it  is  known  by  the  name  of  the  ''  pitch- 
pine."     It  was  introduced  about  1759. 

1055.  Description  of  tree. — In  America  this  tree  grows  to  a  laige 
size  on  some  parts  of  the  country.  On  light  sandy  lands  in  the  State 
of  Pennsylvania  we  have  seen  it  upwards  of  80  feet  high,  with  a 
stem  fully  2  feet  in  diameter.  We  have  seen  also  good  trees  of  this 
sort  growing  on  the  edges  of  swamps,  where  the  ground  was  wet ;  but 
on  poor  high-lying  parts  it  forms  only  a  large-headed  bush.  This 
tree  has  a  thick,  dark-looking,  coarse  bark,  deeply  furrowed  on  old 
trees,  and  it  is  generally  of  a  very  branchy  habit,  seldom  having  a 
clean  stem,  even  when  found  growing  in  masses  or  among  other 
trees,  and,  in  consequence,  its  wood  is  very  knotty.  It  cannot  be 
said  to  be  a  highly  ornamental  tree,  nor  is  it  valuable  on  account  of  its 
timber ;  but  from  its  hardiness,  and  its  very  accommodating  habits  as 
to  soil  and  site,  it  is  well  adapted  for  planting  on  many  sites  where 
variety  is  an  object,  and  where  few  other  sorts  of  pines  would  grow 
in  such  a  way  as  to  secure  this  object 

1056.  Econorrvic  uses  of  timber, — In  America  the  timber  of  this  tree 
is  used  for  many  purposes  where  it  can  be  had,  but  it  is  now  very 
scarce.  In  Britain  it  is  of  no  economic  value,  the  tree  being  grown 
on  some  places  merely  for  variety  among  other  pines. 

1057.  Soil  and  sUtuitum, — Few  pines  are  more  accommodatiDg 
than  this  one  in  respect  to  soil  and  site.  To  grow  it  weU,  however, 
it  requires  a  light,  friable,  deep  soil,  not  too  much  exposed. 

1058.  Propagation  and  culture, — These  are  in  all  respects  the  same 
as  the  Scots  pina  The  seeds  can  be  easily  procured  from  any  aeed- 
merchant  in  New  York.  The  tree  has  been  so  little  inquired  after  in 
Britain,  however,  that  plants  of  it  are  extremely  scarce  in  this  country, 
and  few  nurserymen  have  them  to  dispose  of  at  any  price. 

1059.  When  we  last  visited  Dropmore  we  found  specimens  of 
this  pine,  of  heights  from  40  to  50  feet. 


SECTION   XXIV. — PINUS  RAOIATA,  OB  THB  RADIATED  CONE   PINK. 

1060.  Specific  character. — Leaves  three  in  a  sheath,  very  slender, 
twisted  deep  green,  thickly  set  on  the  branches,  and  from  3  to  5 
inches  long.     Sheath  short,  smooth,  \  inch  long  on  the  young  leaves, 
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but  much  shorter  on  the  older  ones,  and  only  partially  persistent. 
Branches  compact,  numerous,  rather  regular,  and  slender,  particularly 
the  lateral  ones.  Bark  light  brown,  and  rather  smootL  Buds  small, 
numerous,  imbricated,  and  full  of  resinous  matter.  Cones  mostly 
single,  but  sometimes  two  or  three  together,  rather  conical,  very  hard, 
slightly  incurved,  pendulous,  and  of  a  glossy  light-brown  colour,  6 
inches  long,  3|  inches  broad  near  the  base,  which  is  uneven  as  well 
as  the  sides,  the  outer  side  being  much  the  longest.  Scales  radiant, 
largest  at  the  external  base  and  down  three  parts  of  the  outer  side  of 
the  cone,  deeply  divided,  much  elevated,  and  prolonged  into  a  blunt- 
pointed  nipple,  I  inch  in  length  and  |  inch  broad ;  those  nearest  the 
base  being  bent  backwards,  the  others  more  or  less  convex,  widest  at 
the  base,  bluntly  conical,  slightly  angular,  and  terminated  by  a  blunt 
point ;  the  scales  on  the  inner  side  of  the  cone,  and  for  four  or  five 
rows  round  the  point,  very  much  smaller,  quadrangular,  and  slightly 
elevated,  with  their  points  quite  flat  or  slightly  depressed. 

1061.  Geography. — This  beautiful  pine  was  first  discovered  by  Dr 
Coulter  in  Upper  California,  in  lat  36^  near  the  level  of  the  sea,  and 
almost  close  to  the  beach,  growing  singly  to  the  height  of  100  feet. 
Mr  Hartweg  met  with  it  on  the  descent  towards  the  sea  on  the  moun- 
tains of  San  Antonio,  sixty  leagues  south  of  Monterey,  forming  a 
small  wood  extending  along  the  beach,  where  the  deep  grass-green  of 
the  foliage  formed  a  great  contrast  with  the  parched-up  vegetation 
around  at  the  time.     Introduced  in  1829. 

1062.  Description  of  tree. — This  tree  delights  to  grow  singly,  and 
within  the  influence  of  the  sea,  in  such  situations  growing  to  large 
dimensions,  and  of  an  upright  habit.  It  is  a  beautiful  pine,  and  very 
much  resembles  P.  insignis  at  first  sight;  but  a  closer  inspection 
shows  that  its  leaves  are  much  shorter  and  more  slender  than  those 
of  jP.  insignis,  while  its  cones  are  nearly  three  times  the  size,  and  with 
the  scales  much  more  elevated.  The  P,  radiata  forms  a  beautiful 
straight-stemmed  tree,  clothed  with  branches  down  to  the  ground, 
which  is  its  natural  habit ;  and  it  is  quite  hardy  and  accommodating. 

1063.  Economic  uses  of  timber. — The  late  Dr  Coulter  says  that 
this  species  forms  excellent  timber,  which  is  very  tough,  and  admir- 
ably adapted  for  boat-building,  for  which  purpose  it  is  much  used  at 
Monterey.  Of  course  we  cannot  yet  speak  of  the  timber  qualities  of 
the  tree  in  this  country,  but  looking  at  the  specimens  we  have  ex- 
amined of  it,  there  is  every  reason  to  believe  that  it  will  yet  prove 
useful  for  its  timber,  as  well  as  an  ornamental  tree  in  our  parks. 

1064.  SoU  and  situaiion. — The  best  specimens  we  have  seen  of 
this  tree  grew  on  a  poor  gravelly  soil,  on  a  site  considerably  elevated 
and  inland.  It  is  said  to  be  well  adapted  for  planting  near  the  sea, 
bat  as  we  have  not  seen  it  growing  on  such  a  site,  we  cannot  say 
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whether  it  ia  so  Id  this  country.  At  all  events  it  ia  quite  hardy,  and 
seems  to  succeed  well  on  most  light  soils,  not  too  high-lying  or  too 
much  exposed. 

1065.  Propagation  and  culture. — This  pine  is  easy  of  cultivation 
from  the  seed,  but  it  is  very  scarce,  and  therefore  still  high-priced. 

1066.  We  have  got  no  returns  as  to  our  inquiries  in  regard  to 
specimens  of  this  species. 


BBCTION   ZZT. — FINUB   IKSiaNIS,    Oa  THB    BKHABKABLE   PIHB. 

1067.  Specific  character.  —  Leaves  three  in  a  sheath,  deep 
|.j^  jjj_  grass  -  green,   rather  slen- 

der, straight,  or  twisted 
in  all  directions,  very 
densely  set  on  the  branches, 
of  different  lengths,  from  4 
to  6  inches  long,  ribbed  on 
the  inner  sides,  and  sharp- 
pointed.  Sheaths  very 
short,  smooth,  and  rather 
more  than  ^  inch  long 
(see  fig.  116).  Branches 
numerons,  rather  irregular, 
and  thickly  set  with  slender 
branchlets  at  the  extremi- 
ties. Cones  ovate-conical, 
much  pointed,  most  devel- 
oped on  the  exposed  idde, 
particularly  towards  the 
base  or  outer  part,  2J  to 
4  inches  long,  and  from  2 
to  2  ^  inches  broad,  mostly 
in  clusters  of  from  three 
to  five,  but  sometimes  sin- 
gle, of  a  pale  yellowish 
brown  when  ripe,  and  with 
a  smooth  glossy  surface : 
they  point  downwards,  and 
remain  for  several  years 
on  the  tree.  It  takes  two 
years  to  mature  its  conea 
and  seeds. 

1068.  Geography. — This  very  interesting  pine  is  a  native  of  Call- 
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fomia,  and  found  growing  in  various  parts  of  that  country*  It  was 
introduced  into  Britain  by  Douglas  in  1833,  and  has  become  widely 
spread  over  the  country  on  account  of  its  very  graceful  habit 

1069.  Description  of  tree. — In  its  native  country  this  pine  attains 
heights  of  from  80  to  100  feet,  with  stems  from  2  to  4  feet  in  diameter, 
feathered  to  the  ground  with  branches,  and  forming  an  extremely 
handsome  tree.  It  is  tolerably  hardy,  and  of  very  rapid  growth,  but 
it  has  a  tendency  to  make  autumnal  growths  when  planted  in  low- 
lying  sites  where  there  is  a  rich  soil  and  a  humid  air,  and  under  such 
circumstances  it  is  very  apt  to  get  its  top  frost-bitten.  When  planted 
on  a  somewhat  high-lying  and  very  dry  site,  having  a  free  exposure 
to  sun  and  air,  this  tendency  is  checked,  it  ripens  its  wood  early  in 
autumn,  and  in  consequence  is  not  injured  by  our  winters.  The  tree 
is  a  very  graceful  one,  having  a  free  and  irr^ular  branched  habit  of 
growth,  and  its  beautiful  grass-green  foliage  renders  it  an  admirable 
object  on  a  jMurk  or  lawn  among  other  pines  of  a  darker  hue,  or  among 
deciduous  trees ;  in  the  latter  case  it  becomes  truly  a  living  statue, 
increasing  the  grandeur  of  the  most  highly  finished  landscape. 

1070.  £conom4c  uses  of  tiraber. — ^At  the  present  stage  of  the  his- 
tory of  this  tree  in  Britain,  we  cannot  speak  of  its  timber  qualities, 
and  some  time  must  elapse  before  we  can  have  specimens  matured 
enough  in  their  timber  to  enable  us  to  judge  of  these. 

1071.  Soil  and  sUtuUion. — ^This  species  should  be  planted  on  a 
lights  dry  loam,  rather  poor  than  otherwise,  and  on  a  site  where  it 
can  have  free  sun  and  air  without  being  exposed  to  prevailing  winds. 
like  many  others  of  the  newer  pines,  it  grows  on  too  late  in  the 
autumn  when  planted  on  rich  soils  and  low-sheltered  sites,  and  from 
this  often  loses  its  leader ;  but  when  planted  as  stated,  it  matures  its 
shoots  early,  and  goes  on  uninjured.  This  tree  succeeds  better  near 
the  sea  than  on  inland  districts,  and  on  the  west  coast  better  than 
on  the  east. 

1072.  Propagation  and  cuMure. — This  species  is  raised  from  seed 
in  the  usual  way,  but  the  young  plants  require  the  protection  of  a 
frame  during  the  first  winter,  as  they  are  apt  to  be  injured  by  frost 
till  they  have  formed  perfect  wood  and  leaves. 

1073.  Grood  specimens  of  this  pine  are  now  plentiful  in  the  coun- 
try, many  of  them  of  heights  ranging  from  40  to  about  80  feet,  with 
proportionate  stems. 


SECTION   XXYI. — PIKUS  8ABINUNA,   OB  BABINE'S  PINE. 

1074.  S^peeific  character. — Leaves  three  in  a  sheath,  rather  slender, 
from  10  to  12  inches  long,  glaucous  grey  in  every  stage,  twisted,  and, 
when  fully  grown,  bent  downwards,  and  drooping  during  winter,s  harp- 
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pointed,  angular  on  the  inner  side,  and  rounded  on  the  outer  one. 
Sheaths  1|  inch  long,  nearly  entire  at  the  top,  with  numerous  rings, 
and  wrinkled  when  old.  Branches  numerous,  not  veiy  robust,  covered 
with  a  violet  bloom  when  young,  and  bare  of  leaves,  except  near  the 
extremities.  Cones  ovate,  most  developed  on  the  outer  side,  particu- 
larly towards  the  base,  pointing  downwards,  pressing  against  the  stem, 
and  remaining  on  the  tree  for  a  number  of  years,  from  8  to  12  inches 
long,  and  from  4  to  6  inches  wide  at  the  swell,  on  foot-stalks  2^  inches 
long,  and  full  of  resin,  particularly  towards  the  base.  Scales  spatula- 
shaped,  flat  on  the  inner  side,  and  rounded  or  slightly  angular  on  the 
outer  one,  2^  inches  long,  and  1|  inch  broad  on  the  larger  ones,  but 
much  less  on  the  smaller  ones  towards  the  base,  terminated  by  a 
strong,  sharp,  incurved  hook,  particularly  on  the  exposed  side  and  at 
the  base,  where  some  of  the  points  are  quite  straight,  and  pointing  up- 
wards or  towards  the  top  of  the  tree.  Seeds  1  inch  long,  oblong,  taper- 
ing to  the  base,  and  flattened  on  the  inside,  hard-shelled,  short*winged, 
and  edible,  and  nearly  double  the  size  of  those  of  P.  macrocarpa, 

1075.  Geography. — ^This  species  also  is  a  native  of  California,  being 
found  there  on  the  western  Cordilleras  of  New  Albion  at  a  great 
elevation,  and  in  woods  on  the  heights  near  Monterey  at  £1  Toro,  a 
high  mountain  to  the  east  of  Monterey.  It  was  introduced  into 
Britain  in  1832. 

1076.  Description  of  tree, — This  is  a  fine-looking  tree,  growing  to 
heights  of  from  100  to  150  feet,  with  stems  from  2  to  5  feet  in 
diameter,  regularly  furnished  with  branches  to  the  ground.  It  is 
said  never  to  be  found  in  masses  or  forests,  but  intermixed  with  other 
kinds,  ripening  its  seeds  in  November.  The  tree  is  of  a  tapering 
form,  resembling  an  abies  in  this  respect,  and  its  long  foliage  gives  it 
a  very  graceful  appearance. 

1077.  Economic  uses  of  timber, — The  timber  of  this  species  is  said 
to  be  white,  but  not  of  a  durable  character ;  therefore  it  is  only  as  an 
ornamental  tree  on  our  lawns  and  parks  that  it  is  to  be  cultivated  in 
Britain,  and  for  this  it  is  admirably  adapted. 

1078.  SoU  and  situation, — ^Although  this  tree  is  tolerably  hardy, 
it  is  very  particular  in  respect  to  soil  and  site.  It  is  found  to  suc^ 
ceed  best  in  this  country  when  planted  in  sheltered  ravines  and 
hollows  where  the  soil  is  deep  and  somewhaj}  rich  in  well-decayed 
vegetable  matter.  It  thrives  well,  however,  on  any  light  land  not  too 
much  exposed,  nor  at  a  high  elevation ;  but  on  such  parts  its  growth 
is  slow  as  compared  with  that  in  low-lying  and  sheltered  hollows. 

1079.  Propagation  and  culture. — See  remarks  in  respect  to  the 
propagation  of  P.  insignis,  as  they  are  applicable  to  the  propagation 
of  the  species  under  notice.  The  seed  of  P.  Sainniana  is  still  veiy 
scarce,  and  therefore  plants  of  it  are  high-priced. 
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1080.  In  most  good  pinetums  in  the  country  specimens  of  this 
fine-looking  pine  are  found,  of  heights  ranging  from  20  up  to  35  feet. 


SECTION   TKYIL — FINUB  JEFFRETII,   OR  JEFFRET's   PINE. 

1081.  Specific  character. — Leaves  in  threes,  pendulous  at  the  ends, 
deep  green,  keeled  on  the  inner  face,  rounded  on  the  back,  very  acute- 
pointed,  and  from  8  to  9  inches  long;  sheaths  persistent,  1^  inch 
long  when  young,  but  very  much  shorter,  lacerated  at  the  ends,  and 
of  an  ash-grey  colour  when  old.  Buds  short,  stout,  imbricated,  and 
resinous.  Branches  horizontal,  a  little  declining,  rather  slender,  and 
of  a  light  yellowish-red  colour.  Cones  large,  ovate-conical,  tapering 
most  to  the  point,  8  inches  long,  and  3|  inches  in  diameter  at  the 
widest  part,  which  is  near  the  base,  and  for  the  most  part  produced 
in  clusters  round  the  branches. 

1082.  Geography, — ^This  species  was  found  by  Mr  Jeffrey  in  the 
Shasta  valley  in  northern  California,  growing  on  poor  sandy  soil,  and 
was  introduced  into  Britain  about  1852. 

1083.  Description  of  tree. — This  forms  a  handsome  tree,  and  is 
hardy,  and  a  free  grower.  In  its  native  country  it  attains  heights  of 
from  100  to  160  feet,  and  has  stems  from  2  to  4  feet  in  diameter. 
In  this  country  it  makes  fair  progress,  there  being  specimens  with  us 
over  30  feet  high,  although  only  about  twenty-five  years  planted. 

1084.  JBconaniic  uses  of  timher. — We  have  no  information  as  to 
the  quality  of  the  timber  of  this  species. 

1085.  Sail  and  situation. — This  tree  does  not  seem  to  be  very 
particular  in  respect  to  soil  and  site.  We  have  met  with  fair  healthy 
specimens  on  most  soils,  varying  from  a  sandy  to  a  stiff  clayey  loam, 
and  on  situations  sheltered,  and  on  others  a  good  deal  exposed.  In 
short,  this  seems  a  hardy  and  accommodating  tree,  and,  one  would 
say,  likely  to  become  both  useful  and  ornamental. 

1086.  Propagation  and  culture. — ^The  seed  of  this  pine  being  still 
very  scarce  with  us,  we  sow  it  in  good  soil  in  a  warm  corner,  and 
protect  the  young  plants  during  the  first  winter  of  their  existence 
with  a  frame,  to  prevent  their  being  injured  by  frost.  After  they 
are  a  year  old  and  have  been  transplanted,  and  formed  perfect  wood 
and  leaves,  they  are  quite  hardy,  and  require  no  further  protection. 
Indeed,  were  it  not  that  the  seed  is  so  extremely  scarce,  we  might 
not  protect  the  plants  at  aU  during  the  first  winter;  but  we  are 
anxious  to  use  every  precaution  in  order  to  avoid  risk  of  damage  to 

the  plants. 

1087.  Specimens  of  this  pine  are  common,  of  heights  from  20  to 

25  feet. 
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BflOIION   ZXVIIL — ^FINUS  TTTBEBOULATA,   OR  THE  TUBBROULATED  OOHSD  PINI. 


1088.  Specific  character, — Leaves  three  in  a  sheath,  thickly  dis- 
posed on  the  branches,  bright  green,  rather  stiff,  broad,  and  flat^  with 
an  elevated  rib  running  along  their  middle  on  the  inner  side,  4|  to 
6  inches  in  length.  Sheaths  short,  smooth,  and  not  more  than  ^  inch 
long  on  the  young  leaves,  but  much  shorter  on  the  older  ones. 
Branches  not  very  stout,  rather  numerous,  and  irregular,  with  a 
roughish  bark.  Buds  below  the  middle  size,  imbricated,  and  not 
very  resinous  or  pointed.  Cones  mostly  in  clusters  of  four,  bat 
sometimes  solitary  or  in  pairs,  and  only  produced  on  the  main  stems, 
of  a  long,  conical  shape,  nearly  6  inches  in  length,  and  from  2  to  2| 
inches  in  breadth,  the  outer  surface  curved,  the  inner  straight,  widest 
near  the  base,  and  gradually  tapering  to  the  point,  quite  sessile,  and 
uneven-sided  at  the  base,  very  hard,  of  a  light-brown  colour,  or  silveiy 
grey  when  old,  very  glossy,  and  full  of  resinous  matter :  they  stand 
off  at  nearly  right  angles  when  old,  although  rather  pendulous  when 
young,  and  remain  on  the  trees  for  years  without  even  opening  or 
shedding  their  seeds. 

1089.  Geography. — This  tree  was  first  discovered  by  Dr  Coulter 
to  the  south  of  Monterey,  near  the  level  of  the  sea,  and  growing 
almost  close  to  the  beach,  intermixed  with  other  pines — chiefly  P. 
radiata.  Mr  Hartweg  found  it  growing  on  the  Santa  Cruz  Moun- 
tains, sixty  miles  to  the  north  of  Monterey  by  land.  It  was  intro- 
duced into  Britain  about  the  year  1847. 

1090.  Description  of  tree, — ^This  is  a  tree  of  slow  growth,  and 
seldom  attains  more  than  40  feet  in  height,  with  stems  from  10  to 
12  inches  in  diameter.  While  young  the  tree  is  handsome,  and 
clothed  with  pretty  green  foliage,  but  when  old  it  has  a  gnarled  and 
rather  deformed  aspect  It  begins  to  bear  cones  at  a  very  early  age, 
which  at  first  are  produced  only  on  the  main  stem.  The  cones  ad- 
here to  the  tree  for  a  long  time.  Jeffrey  found  trees  with  as  many 
as  20  whorls  of  cones  on  the  trunk,  the  growth  of  as  many  years ; 
and  the  branches  were  covered  with  cones  in  the  same  way  as  the 
trunk.  As  the  tree  grows  older,  the  branches,  as  well  as  the  lead- 
ing shoot,  begin  to  bear  cones ;  and  as  they  do  not  fall  off,  but  may 
be  seen  rotting  on  the  stem  and  branches,  even  when  the  tree  has  a 
girth  of  3  feet,  the  appearance  of  the  tree  is  then  very  peculiar,  being, 
as  it  were,  covered  with  cones.  It  is  quite  hardy,  and  in  all  respects 
suited  to  grow  in  the  climate  of  Britain. 

1091.  Economic  uses  of  timber, — The  timber  of  this  species  is  said 
to  be  red  and  hard ;  but  further  than  that,  we  cannot  speak  on  this 
branch  of  the  subject.     It  may  be  remarked  here,  however,  that  the 
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species  is  not  likely  ever  to  become  of  any  economic  value  in  Britain, 
as  it  is  of  too  slow  a  growth.  Its  place  with  us  is  therefore  only  as 
a  peculiar  specimen  among  other  pines  in  a  pinetum  or  park,  or  on 
the  sides  of  roads  in  our  plantations,  where  its  cone-bearing  property 
will  always  give  it  an  aspect  peculiar  to  itself  among  trees  of  an 
opposite  tendency. 

1092.  Soil  and  situation. — Judging  from  the  growth  of  the  speci- 
mens we  have  seen  of  this  pine,  we  should  say  that  it  succeeds  best 
on  a  light  loam,  deep  and  dry,  and  on  a  rather  low-lying  part  of  the 
country. 

1093.  Propagation  and  culture. — Same  as  P.  Jeffreyii. 

1094.  At  various  places  this  species  is  to  be  found  of  heights 
ranging  from  20  to  30  feet 


SECTION   ZXIX. — FINUS  C£MBBA,   OR  SIBERIAN   PINE. 

1095.  Specific  chara/ster. — Leaves  in  fives,  from  2  to  3  inches 
long,  sharp-pointed,  3-ribbed,  one  of  them  green  and  shining,  and  the 
other  two  white.  Sheaths  deciduous  (see  fig.  117).  Buds  broad, 
globose,  with  a  long  narrow  point,  whitish,  without  resin,  and  mostly 
solitary  at  the  end  of  the  shoot  Cones  about  3  inches  long  and  2^ 
inches  broad,  ovate,  erect,  and  of  a  violet  colour.  Seeds  very  large, 
wingless,  and  edible. 

1096.  Geography. — ^The  Pinvs  cembra  is  indigenous  to  Siberia, 
Tartary,  Switzerland,  Italy,  and  some  parts  of  France.  It  is  said  to 
be  found  on  the  mountains  of  Switzerland  at  a  greater  height  than 
any  other  species  of  conifer.  It  is  found  plentifully  on  the  Alps  of 
Hungary  and  Austria.     It  was  introduced  in  1746. 

1097.  Description  of  tree. — ^This  is  perhaps  one  of  the  hardiest  of 
all  the  species  of  pine  introduced  iuto  Britain,  and  is  very  readily 
distinguished  from  the  others  by  its  erect  habit  of  growth,  the  short- 
ness of  its  annual  shoots — ^they  very  seldom  exceed  12  inches — and 
by  its  branches  being  regularly  disposed  in  whorls  from  the  bottom 
to  the  top  of  the  stem.  It  is  of  slow  growth  at  all  stages,  and  even 
when  young,  in  the  generality  of  soils,  we  have  seldom  seen  it  ad- 
vance more  than  10  inches  in  any  one  year;  so  that  from  this  it  is 
not  generally  much  planted  as  a  timber-tree.  This  cannot  be  said 
to  be  a  tree  of  an  ornamental  character  in  itself ;  still,  when  prop- 
erly placed  among  other  trees  in  a  park,  its  effect  is  striking  in  com- 
bination with  pines  and  other  trees  of  a  spreading  habit  of  growth  ; 
and  for  this  reason  it  deserves  a  place  in  any  park  scenery.  The 
slowness  of  the  growth  of  this  tree  makes  it  unsuited  to  be  planted 
among  other  pines  and  firs  in  a  plantation,  as  in  a  few  years  it  gets 
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choked  up  when  standing  with  trees  of  a  more  rapid  growth.    Its 
place,  therefore,  ia  to  be  planted  as  a  nurse  to  slow-growing  hard- 


woods, in  a  mass  by  itself,  or  as  a  single  specimen  tree  on  a  lawn  or 
park.  Its  formal  character  makes  a  fine  contrast  with  other  trees 
when  it  is  found  standing  on  the  sides  of  roads  in  a  plantation,  and 
in  this  situation  it  suits  well. 

1098.  Eamomic  uses  of  timber. — The   timber,  when   matured,  is 
said  to  be  of  fair  quality,  but  rather  soft.     Of  course  in  this  countrr 
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we  have  no  experience  of  its  qualities,  but  it  is  said  to  be  much  used 
on  the  Continent  for  wainscoting  and  joinery  purposes,  as  it  is  of  a 
light-brown  colour  when  matured.  In  the  countries  where  this  tree 
abounds,  the  inhabitants  live  much  on  the  seeds  as  an  article  of  diet 
— many  of  the  poorer  classes  often  having  little  else  for  their  winter's 
food. 

1099.  Soil  and  sittuttion, — The  P.  ceTribra  is  by  no  means  particu- 
lar as  to  soil  and  site,  as  it  will  grow  on  most  parts  where  the  Scots 
pine  succeeds.  Still,  to  grow  it  to  good  size,  and  as  quickly  as  pos- 
sible, it  must  be  planted  on  a  good,  deep,  rather  light  soil,  which 
ought  to  be  dry,  and  the  situation  not  too  high  lying  or  exposed. 

1100.  Propagation  and  culture, — The  seeds  of  this  species  should 
be  sown  at  once  after  they  are  gathered,  as  if  not,  they  will  not  come 
up  till  the  following  year.  When  they  have  become  dry  by  keeping, 
the  best  way  is  to  cover  them  with  damp  sand,  and  allow  them  to 
remain  over  summer.  They  should  be  sown  the  following  spring, 
however,  and  not  later  than  the  month  of  March.  As  the  seeds  are 
large,  they  should  be  sown  thinly,  and  covered  with  three-quarters  of 
an  inch  of  fine  earth.  The  plants  are  very  easy  of  culture,  as  they 
are  always  well  fibred,  and  therefore  easy  to  manage  in  the  way  of 
transplanting.  They  should  have  two  summers'  growth  in  the  seed- 
bed before  removal  into  the  nursery-lines,  as  even  then  they  will  be 
but  small  things  comparatively.  After  standing  two  years  in  the 
nursery  rows,  they  will  not  generally  exceed  one  foot  in  height, 
and  at  this  stage  they  should  be  planted  out  into  their  permanent 
sites. 

1101.  This  pine  is  so  well  known  and  so  common,  that  we  think 
it  unnecessary  to  refer  to  any  particular  place  for  specimens  of  it : 
suffice  it  to  say  that  specimens  of  this  pine,  from  30  to  50  feet  high, 
are  plentiful  in  the  country. 


SECTION   XXX. — PIKUS  EXCELSA,   OR  THE   LOFTT  PINE. 

1102.  Spedjie  character. — Leaves  in  fives,  long,  three-edged,  very 
glaucous  on  the  inner  faces,  bluish  green,  and  rounded  on  the  outer 
one,  from  5  to  7  inches  long,  very  loose  and  slender,  and  mostly 
drooping.  Sheaths  short  at  first,  but  soon  rolling  up,  and  finally 
falling  off  (see  fig.  118).  Branches  in  regular  whorls,  and  spreading, 
those  near  the  bottom  reflected,  while  the  upper  ones  are  more  or 
less  ascending ;  branchlets  slender,  long,  and  spreading ;  male  flowers 
in  dense  clusters.  Cones  solitary,  or  sometimes  two  or  three  together 
Toand  the  leading  shoots,  of  a  cylindrical  or  somewhat  conical  shape, 
from  6  to  9  inches  long,  and  about  2  inches  broad  near  the  base, 
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tapering  towards  the  point,  and  with  a  foot-8talk  nearly  1  inch  long; 

Pig.  118. 


when  young  of  a  pea-green  colour,  and  somewhat  erect,  but  when 
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fully  grown  completely  pendulous,  and  of  a  pale-brown  colour,  full 
of  resinous  matter  in  the  shape  of  transparent  drops. 

1103.  Geography, — ^This  species  is  from  the  Himalayas,  where  it 
is  found  plentifully  along  the  central  range,  extending  east  to  Bhoo- 
tan,  west  to  Kafiristan,  at  elevations  of  from  5000  to  10,000  feet, 
attaining  heights  of  from  100  to  150  feet.  It  was  introduced  into 
Britain  in  1823. 

1104.  Description  of  tree. — This  species  has  a  very  close  resem- 
blance to  the  American  species  P.  strobtis,  but  is  readily  distinguished 
from  it  by  the  leaves,  these  being  very  much  longer  on  the  P.  exceUa 
than  on  the  P.  strobits ;  and,  besides,  the  cones  of  the  former  are 
much  thicker  than  those  of  the  latter.  The  P.  excdaa  forms  an  open 
spreading-branched  tree,  of  a  somewhat  conical  shape,  and  is  in  all 
respects  ornamental,  and  should  be  planted  freely  in  Britain,  as  it  is 
perfectly  hardy.  It  is  a  very  rapid-growing  pine,  but  is  impatient 
of  high  winds  and  storms.  In  moderately  sheltered  parts  of  the 
country,  however,  it  stands  well,  grows  rapidly  to  height,  and  is  not 
affected  by  the  frosts  of  our  cUmate.  It  grows  best  when  planted  in 
a  mass,  either  by  itself  or  among  larch,  in  a  plantation  of  that  tree. 
We  have  seen  this  species  thriving  well  in  such  a  position,  on  sites 
nearly  1000  feet  above  the  level  of  the  sea.  When  the  tree  stands 
alone  it  is  apt  to  get  broken  with  winds ;  but  when  in  a  mass  it  is 
snpported  on  all  sides,  and  grows  up  rapidly. 

1105.  Economic  uses  of  timber. — The  timber  of  this  species  is  said 
to  be  soft,  even  when  matured.  It  is  white,  but  remarkably  compact, 
and  is  said  to  produce  in  abundance  a  highly-fragrant  resinous  tur- 
pentine. Of  course  we  are  not  prepared  to  say  what  the  timber 
produced  in  this  country  is  likely  to  be  in  its  qualities,  as  we  have 
no  specimens  of  it  old  enough  to  enable  us  to  judge  on  this  point. 

1106.  Soil  and  situation. — This  pine  is  not  particular  in  regard  to 
soil  and  situation,  as  we  have  seen  good  specimens  of  it  in  most 
kinds  of  soils,  and  on  sheltered  as  well  as  exposed  sites.  To  grow  it 
welly  however,  it  requires  an  open  light  land,  dry  and  deep,  on  a 
moderately  sheltered  part  of  the  country.  It  likes  free  air  and  light, 
and  does  not  stand  being  crowded  among  other  trees;  therefore, 
when  grown  in  a  plantation,  the  trees  should  be  given  ample  room, 
as  if  they  have  not,  they  will  become  drawn  up  and  slender  in  a  very 
short  time. 

1107.  Propagation  and  culture. — Seeds  of  this  species  are  now 
comparatively  plentiful.  They  should  be  sown  on  light  well-pre- 
pared soil,  and  dealt  with  in  the  beds  as  recommended  for  the  sowing 
of  the  Scots  pine.  The  plants  are  of  easy  cultivation,  and  in  the 
nursery-rows  soon  become  large  enough  for  planting  out. 

1108.  This  pine  is  now  plentifully  distributed  over  most  parts  of 
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Englaad,  Scotlaad,  and  Ireland,  and  specimens  of  it  are  common  from 
40  to  50  feet  in  height. 

BHOTION   XXII. — PINUB   LAMBBRTIAKA,  OR   LAHBERt'b   PINK. 

1109.  Speciju!  character. — Leaves  in  fives,  4J  inches  long,  rather 
stiff,  of  a  dull  but  not  shining  gieen  colour,  rather  rough  at  the  edges, 


and  slightly  glaucous  when  young.     Sheaths  very  short,  or  nearif 
wanting  on  the  old  leaves  (see  fig.  1 1 9).     Branches  in  whorls,  noni- 
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erous,  and  rather  pendulous  towards  the  extremities,  and  densely 
clothed  with  foliage.  Cones  very  large,  from  12  to  16  inches  long, 
and  about  4  inches  in  diameter,  deep  brown,  cylindrical,  tapering  to 
the  point,  mostly  straight,  and  destitute  of  resinous  matter,  pendulous 
when  full  grown,  although  nearly  erect  when  young.  Seeds  large, 
oval,  J  inch  long,  and  with  the  wing  If  inch  long,  and  dark  brown : 
they  require  two  years  to  ripen,  are  pleasant  to  the  taste,  and  are 
used  for  food  by  the  Indiana 

1110.  Creography, — This  species  is  a  native  of  the  northern  parts 
of  California  and  of  north-west  America,  and  is  found  growing  in- 
termixed with  other  pines  and  firs,  and  generally  one  hundred  miles 
inland  from  the  sea.  In  its  native  habitat  it  is  said  to  attain  its 
greatest  dimensions  of  timber  when  growing  on  pure  sand.  It  was 
introduced  into  Britain  by  Douglas  in  1827. 

1111.  Description,  of  tree, — This  species  attains  large  dimensions  in 
its  native  parts,  being  found  growing  from  100  to  200  feet  high, 
with  stems  from  7  to  15  feet  in  diameter  near  the  ground,  and  hav- 
ing an  open  and  pyramidal  head  of  branches  spreading  out  over  a 
clear  stem  of  some  60  to  100  feet.  From  the  specimens  we  have  of 
it  in  this  country,  it  seems  an  open-headed,  spreading-branched,  free- 
growing  tree,  having  nothing  characteristic  or  remarkable  about  it. 
One  thing,  however,  which  is  a  great  recommendation  to  it,  is  its  per- 
fect hardiness.  We  have  never  seen  any  plants  of  this  species  at  all 
injured  by  the  frost  of  our  climate. 

1112.  Economic  uses  of  timber. — The  timber  of  this  species  is  said 
to  be  white  and  soft ;  and  more  than  this  we  will  not  be  able  to  say 
till  there  are  trees  large  and  old  enough  in  this  country  to  enable  us 
to  judge  for  ourselves. 

1113.  SoU  and  sittuUion. — The  P.  Lambertiana  does  not  appear  to 
be  very  particular  in  respect  to  soil,  as  we  have  seen  good  specimens 
of  it  on  poor  gravelly  land,  on  a  light  peaty  soil,  on  a  light  and  on  a 
heavy  loam,  and  even  on  a  clay  soil.  If  the  land  on  which  it  is 
planted  be  dry  and  of  an  open  bottom,  it  will  succeed  on  a  great 
variety  of  soils.  Our  experience  of  the  tree  leads  us  to  say  that  it 
does  best  on  a  light  loam,  not  rich,  but  rather  poor,  and  on  a  site 
exposed  to  free  light  and  air. 

1114.  Propagation  and  culture, — ^The  seed  of  this  pine  may  be 
sown  on  any  well-prepared  piece  of  ground  in  the  usual  way,  as  it 
vegetates  freely,  and  the  young  plants  require  no  protection  what- 
ever. 

1115.  At  many  places  in  England  and  Scotland  there  are  fine 
healthy  specimens  of  this  pine  that  have  attained  heights  of  from 
3  5  to  45  feet. 
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SECTION   ZXXII. — PINUS  MONTICOLA,   OR  THE  MOUNTAIN-PIKE. 

1116.  Specific  choLTdcter, — Leaves  five  in  a  sheath,  short,  smootb, 
and  blunt-pointed,  from  3  to  4  inches  long,  rather  3-8ided,  slender, 
glaucous-green,  and  with  a  silvery  appearance  when  young.  Sheaths 
short  and  imbricated.  Cones  long,  cylindrical,  6  to  8  inches  long, 
and  about  1  f  inch  wide,  tapering  to  rather  a  blunt  point,  smooth,  and 
full  of  resin,  generally  in  whorls,  and  on  short  foot-stalks.  Branches 
rather  stout,  short,  and  densely  clothed  with  foliage. 

1117.  Greography, — ^This  pine  is  found  abundantly  in  northem 
California  on  Trinity  Mountain,  at  an  elevation  of  about  7000  feet, 
growing  on  granite  rock,  on  a  very  poor  soil ;  and  on  the  still  higher 
mountains  at  the  Grand  Bapids  of  the  Columbia,  and  on  the  rocky 
banks  of  the  Spoken  Biver.    It  was  introduced  into  Britain  in  1831. 

1118.  Description  of  tree, — ^This  forms  a  very  handsome  tree,  being 
well  clothed  with  foliage,  while  the  branches  present  a  fine  irr^nlar 
outline.  It  is  said  to  grow  to  a  large  size  in  its  native  parts ;  and, 
judging  from  its  rate  of  growth  in  this  country,  we  are  quite  prepared 
to  believe  it  does.  It  is  very  hardy,  too,  which  is  a  great  recommenda- 
tion to  it,  and  deserves  a  place  in  every  park  and  pinetum,  where  its 
dense  foliage  is  calculated  to  produce  a  good  eifect  among  trees  of  a 
more  open  habit. 

1119.  EcoTwmic  uses  of  tiinber. — The  timber  of  this  pine  is  said  to 
be  of  a  white  colour,  fine-grained,  and  tough. 

1120.  SoU  and  sUuaiion. — This  tree  thrives  well  on  most  kinds  of 
land.  We  have  seen  good  specimens  of  it  on  a  very  l^bt  and  giaveUy 
soil,  and  also  on  soils  of  quite  an  opposite  character.  It  seems  a  haidy 
tree,  and  acconmiodates  itself  to  a  great  variety  of  soils,  provided  tbey 
are  deep,  porous,  and  dry.  It  stands  well  in  an  open  airy  site,  but 
does  not  thrive  well  if  exposed  to  frequent  storms. 

1121.  Propagaiion  and  culture, — The  seed  of  this  species  is  stiU 
scarce.  The  plants  come  up  perfectly  well  when  it  is  sown  on  the 
open  ground  in  the  usual  way,  but  from  the  scarcity  of  plants  of  the 
species  in  the  country,  cultivators  usually  protect  them  with  a  frame 
during  the  first  winter  after  they  have  come  up — ^more,  however,  from 
a  fear  of  losing  any  of  them,  than  from  the  plants  really  requiring 
protection. 

1122.  There  are  now  many  fine  specimens  of  this  tree  in  various 
parts  of  the  country,  of  heights  varjring  from  40  to  70  feet.  We 
may  add  that  the  specimens  at  Dropmore  in  England,  and  those  at 
Keir  in  Scotland,  are  the  best  we  have  seen  of  this  species. 
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SECTION   XXXIIL — PINUS  MONTBZUM^   OR  HONTBZUMa's   MEXICAN  PINB. 

1123.  Specific  eharcuter, — Leaves  in  fives,  from  3  to  4  inches  in 
length,  but  on  young  plants  often  from  4  to  5  inches  long,  rather 
stout,  rigid,  3 -edged,  and  rough  at  the  angles,  thickly  set  on  the 
young  branches,  and  supported  by  long,  sharp-pointed,  brown  scales 
at  the  base  of  each  sheath,  of  a  dark  green  on  the  upper  surface,  and 
slightly  glaucous  on  the  under  side  on  the  young  leaves,  but  on  old 
full-grown  leaves  dark  green  on  both  sides.  Sheaths  persistent,  or 
not  falling  ofif,  nearly  \  inch  in  length,  and  rather  rough  or  jagged 
on  the  ends.  Branches  few,  very  irregular,  rather  stout,  and  twisted. 
Bark  very  rough,  particularly  on  the  young  wood,  which  is  covered 
with  numerous  long,  broad,  sharp-pointed  scales.  Buds  few,  imbri- 
cated, non-resinous,  and  rather  lengthened.  Cones  in  clusters  of 
three  or  four  together,  but  frequently  single,  nearly  horizontal,  from 
4  to  6  inches  in  length,  and  If  inch  broad  at  the  widest  part,  which 
is  near  the  middle,  then  tapering  to  both  ends,  and  slightly  incurved, 
bat  especially  towards  the  point,  which  is  rather  snialL 

1124.  Oeography, — ^This  pine  is  found  plentiful  on  mountainous 
districts  in  many  parts  of.  Mexico.  Hartweg  found  it  on  the  moun- 
tains of  Mexico,  near  Ajusco,  forming  a  tree  40  feet  high.  It  is  also 
found  on  the  mountains  of  Orizaba,  at  an  elevation  of  some  11,000 
feet,  growing  from  40  to  60  feet  high.  It  was  introduced  into  Britain 
in  1826. 

1125.  Description  of  tree. — This  species  does  not  attain  great 
height  or  dimensions  of  stem,  and  may  be  characterised  as  a  spread- 
ing-headed,  thin-branched,  and  rough-barked  pine,  worthy  of  being 
cultivated  only  as  a  variety  in  a  pinetum. 

1126.  Economic  uses  of  timber. — ^The  timber  of  this  pine  is  said  to 
be  resinous  and  good ;  but  in  Britain  it  is  not  wanted  for  its  timber, 
as  we  have  many  other  pines  much  superior  to  it  in  this  respect. 

1127.  SoU  and  sittudion, — Although,  in  a  general  way,  this  species 
may  be  said  to  be  hardy  in  this  country,  still  it  has  been  found  very 
fastidious  in  regard  to  soil  and  site ;  and  we  must  say  that,  so  far  as 
we  have  experienced  its  habits,  it  requires  a  good  light  loam,  in  as 
sheltered  and  favourable  a  situation  as  can  be  given  it. 

1128.  FropagcUion  and  culture. — ^Young  plants  of  this  species  re- 
quire to  be  protected  by  a  frame  during  the  first  winter  or  two,  till 
they  have  formed  perfect  wood  and  leaves. 

1129.  As  we  have  not  had  returns  in  regard  to  specimens  of  this 
pine^  we  are  not  prepared  to  state  the  sizes  at  which  they  are  now  to 
be  found  in  the  pinetums  of  Britain. 
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1130.  Specific  character. — Leaves  five  in  a  sheath,  very  slender,  3 
to  4  inches  long,  S-sided,  soft,  and  of  a  light-glaucous  or  liluish-green 
colour,  marked  when  young  vith  silvery  chtuiuels  on  one  side.  Sheaths 
very  short,  almost  wanting,  and  soon  falling  ofT  (see  fig.  120).   VraDchea 


short,  in  whorls,  thinly  clothed  with  foliage,  and  having  a  smooth  shin- 
ing bark.  Cones  long,  narrow,  lax,  slightly  curved,  cylindrical,  taper- 
ing to  rather  a  sharp  point,  and  pendulous,  from  5  to  6  inches  long, 
and  from  1|  to  1^  inch  broad,  with  a  footstalk  j  inch  long. 

1131.  Oeography. — The  Weymouth  pine,  or  white  pine,  aa  it  is 
often  named,  is  indigenous  to  Canada,  and  to  all  the  Korthem  StaWs 
of  the  American  Union,  and  it  forms  the  principal  bulk  of  the  {nw 
timber  imported   into   Britain   from   America.     We   have    ourseWet 
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found  this  tree  plentiful  in  most  parts  of  Canada,  and  especially  in 
the  valleys  of  the  rivers  Ottawa,  Madawaska,  and  Gatenean,  where 
laige  quantities  of  it  are  felled  every  year  and  floated  down  to  the 
St  Lawrence,  where  it  is  shipped  for  Europe.  It  was  introduced  into 
Britain  in  1705. 

1132.  Description  of  tree, — In  its  native  habitats  this  pine  grows 
to  very  large  dimensions.     We  have  measured  many  of  them  as  they 
lay  felled  on  the  ground ;  and,  taking  a  number  of  them,  we  found 
the  stems  average  150  feet  long  by  2  feet  9  inches  diameter  at  5 
feet  up  from  the  bottom.     This  may  be  taken  as  an  average  of  the 
size  of  the  trees  as  they  stand  in  their  native  parts ;  but  we  have 
found  many  of  them  that  measured  210  feet  long,  with  stems  from  5 
to  7  feet  in  diameter  at  4  feet  up  from  the  bottom ;  and  on  counting 
the  annular  layers  on  the  stumps  from  which  they  were  cut,  we  found 
them  to  range  between  350  and  425,  which  may  be  taken  as  repre- 
senting the  years  of  their  age.     In  the  natural  forests  we  very  seldom 
found  this  tree  on  a  sandy  soil,  but  generally  on  gravelly  ridges  and 
knolls,  as  a  crop  by  itself,  and  on  dry  rich  lands,  intermixed  with 
beech,  lime,  maple,  and  other  hard-wooded  trees.     In  the  latter  situ- 
ation we  have  invariably  found  trees  of  the  largest  size.     This  pine 
has  generally  a  stem  free  from  branches  for  at  least  two-thirds  of  its 
height,  and  the  branches  are  never  of  laige  dimensions,  nor  do  they 
extend  far  out  from  the  stem :  even  in  the  case  of  trees  about  200 
feet  high,  the  branches  seldom  extend  more  than  20  feet  out  on  either 
side,  and  are  always  arranged  in  whorls,  with  clear  spaces  between. 
On  young  trees  the  bark  is  very  smooth,  and  the  leaves  longer  than 
on  old  trees,  having  very  much  the  appearance  of  P.  exceUa.     As  the 
tree  becomes  old,  however,  the  bark  becomes  rough,  and  on  matured 
s]>ecimens  it  is  rugged,  and  of  an  ash-grey  colour,  but  it  never  scales 
off  like  the  bark  of  many  pines.     When  grown  singly,  the  P,  drdbus 
forms  a  handsome  tree ;  but  in  order  to  this  it  requires  shelter  from 
other  trees  around  it,  as  in  this  country  it  will  not  prosper  on  an 
exposed  site.     It  is  a  tree  well  worthy  of  a  place  in  any  park  in 
Britain,  as,  if  on  a  favourable  soil  and  site,  it  attains  very  respectable 
dimensions,  especially  in  England.     Even  in  Scotland  we  have  felled 
trees  of  this  sort  from  60  to  70  feet  high,  and  containing  upwards  of 
40  feet  of  timber. 

1133.  Economic  uses  of  timber. — The  timber  of  this  species  is  more 
used  in  America  than  that  of  any  other  pine.  The  most  of  country 
houses  are  built  with  it,  where  it  abounds ;  and  in  the  towns  the 
woodwork  of  the  houses  is  chiefly  made  from  it.  Indeed  there  are 
few  purposes  to  which  wood  is  applied  in  America  for  which  it  is  not 
used.  Even  in  Britain  the  imported  timber  of  this  species  enters 
largely  into  the  construction  of  our  houses,  and  many  other  erections. 
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It  is  not,  however,  so  durable  as  the  red-pine  timber  from  the  Baltic, 
being  softer  and  more  liable  to  dry-rot. 

1134.  Soil  and  situaiion, — ^To  grow  this  species  well  in  Britain,  it 
requires  to  be  planted  on  a  good,  deep,  dry,  and  light  loam,  and  in  a 
somewhat  sheltered  situation.  We  have  seen  it  do  well  on  dry  sloping 
banks  among  other  trees,  where  it  had  room  to  spread  out  its  branches, 
and  still  sufficient  shelter  to  protect  it  from  prevailing  storms.  In 
America  we  have  found  it  growing  on  most  descriptions  of  land,  bat 
seldom  on  sand  or  on  heavy  clay  soils.  The  best  quality  of  timber 
we  have  always  found  on  gravelly  knolls  and  ridges. 

1135.  Propagation  and  culture, — ^This  tree,  like  all  others  of  the* 
tribe,  is  raised  from  seeds,  which  are  generally  ripe  in  this  country 
about  the  end  of  October.  The  cones  are  easily  opened,  and  the  seed 
extracted  from  them.  When  the  cones  are  gathered  and  the  seed 
taken  from  them,  it  should  be  sown  about  the  1st  of  April,  and  dealt 
with  in  every  respect  as  recommended  for  the  rearing  of  the  Scots 
pine. 

1136.  Of  this  species  there  are  many  fine  timber  specimens  in 
various  parts  of  the  country,  north  and  south.  For  example:  at 
Dropmore  the  tree  is  over  70  feet  high,  with  strong  proportionate 
stems ;  while  at  Kew  it  is  of  similar  proportions ;  and  in  other  parts 
of  England  there  are  specimens  even  larger — such  as  that  at  Longleat, 
where  it  is  over  90  feet  high,  with  a  stem  above  3  feet  in  diameter. 
In  Scotland  as  well,  the  tree  forms  respectable  dimensions  as  timber. 


SECTION  XXXV. — PINUS   HARTWEOII,   OR  HA.RTWEO's  PINE. 

1137.  Specific  character. — Leaves  in  fives,  but  frequently  in  fours, 
very  dense,  6  to  7  inches  long,  rather  slender,  curved,  and  of  a  dark- 
green  colour.  Sheaths  long  on  the  young  leaves,  but  with  a  shriveDed 
appearance  on  the  old  ones,  and  jagged  at  the  ends.  Branches  few, 
very  robust,  and  irregularly  placed  on  the  stem.  Cones  growing  in 
clusters,  pendulous,  4  to  6  inches  long,  and  nearly  2  inches  broad, 
oblong,  tapering  to  the  point,  which  is  rather  blunt,  incurved,  and  of 
a  dark-brown  colour. 

1138.  Geography. — This  species  was  found  by  Mr  Hartweg  on  the 
Campanario  Mountain  in  Mexico,  at  an  elevation  of  9000  feet,  and 
beginning  to  appear  where  the  Picea  rdigiosa  ceases  to  grow  on  the 
mountain.  It  is  found  also  on  the  mountains  of  Orizaba,  and  near 
Eeal  del  Monte,  at  an  elevation  of  10,000  feet,  and  100  feet  high. 
It  was  introduced  into  Britain  in  1839. 

1139.  Desci^ption  of  tree. — This  is  a  very  handsome  tree,  growing 
fully  50  feet  high,  with  a  dense,  compact  head,  of  a  fine  dark-green- 
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ooloQied  foliage.  It  is  a  very  robust  branched  tree, — indeed  this 
forms  a  striking  feature  in  its  habit;  and  it  may  be  readily  distin- 
guished from  most  other  pines  by  the  very  strong  appearance  of  its 
shoots,  and  its  long  slender  leaves  give  these  a  peculiar  effect.  It  is 
hardy  enough  for  favourable  localities  in  Britain,  and  is  deserving  of 
a  place  in  our  pinetums. 

1140.  JBcanomic  uses  of  timher. — This  species  does  not  seem  to  be 
of  any  value  as  a  timber-producing  one  in  this  country,  although  it  is 
stated  to  produce  excellent  timber  in  its  native  climate.  There  the 
timber  is  said  to  be  very  durable,  containing  much  resinous  matter. 
.We  have  no  hope,  however,  of  its  ever  becoming  valuable  in  this  way 
in  Britain.  Its  place  with  us  seems  to  be  in  ornamental  planting 
only,  for  which  purpose  its  character  is  well  suited. 

1141.  SoU  and  situation. — This  species  requires  to  be  planted  on 
a  rather  poor  and  light  loam,  where  it  has  free  air  and  light.  If 
planted  on  a  rich  soil,  its  growths  are  liable  to  be  of  a  soft  and  half- 
prepared  description,  and  therefore  to  be  injured  by  frost 

1142.  Propagaiion  mid  culture, — Although  this  species  of  pine  is 
hardy  enough  for  growing  on  the  more  favourable  parts  of  Britain, 
still  the  plants  are  tender  when  young,  and,  like  those  of  the  P. 
hcdepensis  and  some  others,  require  the  protection  of  a  frame  for  the 
first  two  winters  after  coming  up. 

1143.  Specimens  of  this  species  are  not  plentiful  in  the  country, 
but  there  are  specimens  from  20  to  25  feet  in  height  at  Kew  and  at 
Castle  Kennedy. 


SECTION  XXXVI.— THB  FIR  (aBI£S) — LINNJSAN   SYSTEM,   MONCBCIA 

MONADELPHIA. 

1144.  Chxrader  of  the  genus. — Male  catkins  axillary  or  terminal, 
the  female  ones  terminal  and  solitary.  Cones  pendent,  solitary, 
terminal,  and  persistent  for  a  long  time.  Scales  persistent,  leathery, 
thin,  broadly  rounded,  and  sometimes  undulated  on  the  edges.  Seeds 
oblong,  pointed,  with  a  short,  stiff,  deciduous  wing,  and  bony  shell. 
Bracteas  small,  and  hidden  by  the  scales,  or  long  and  trident,  like  the 
Douglas  fir.  Seed-leaves  from  7  to  9  in  number.  Leaves  solitary, 
4-sided,  acute-pointed,  and  scattered  all  round  the  shoots,  or  flat  and 
more  or  less  2-rowed,  like  the  hemlock  spruce. 

1 145.  The  firs  are  all  evergreen  trees,  natives  of  Europe,  Asia,  and 
America,  and  are  remarkable  for  their  tall,  erect,  pyramidal  forms, 
and  dense  foliage.  In  Britain  they  flower  in  May  and  June,  and 
ripen  their  cones  in  the  spring  of  the  following  year.  All  the  species 
bear  seeds  at  a  very  early  age,  and  all  of  them  may  be  readily  pro- 
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pagated  by  cuttings  taken  o£f  in  the  spring  or  in  autumn,  as  in 
Britain  is  generally  the  practice  by  cultivators  of  some  of  the  rare 
species. 

1146.  This  is  also  a  very  valuable  genus  of  trees,  and  is  easily 
distinguished  from  the  pine  by  the  tall  pyramidal  form  of  its  species, 
by  their  more  rapid  growth,  and  by  the  comparative  weakness  of  their 
branches,  which  seldom  attain  timber  size,  and  which  gradually  die 
ofif  as  the  trees  grow  old.  But  besides  this  characteristic,  the  trees 
of  the  Abies  family  are  still  more  readily  distinguished  from  those  of 
the  pine  by  the  disposition  of  their  leaves  on  the  branches.  In  the 
pines  the  leaves  grow  from  the  shoots  two  or  more  in  a  sheath  (see 
fig.  121),  while  in  the  firs  the  leaves  grow  singly,  and  are  scattered 
chiefly  on  the  upper  sides  of  the  branches  (see  fig.  121  b). 

1147.  The  fir  is  a  tree  that  generally  attains  maturity  much  earlier 
than  the  pine,  and  seldom  lives  long  after  arriving  at  its  maturity. 


SECTION  XXXVII. — ABIES  EXCELSA,   OB  NOBWAT  8PBU0B  FIB. 

1148.  Specific  character. — Leaves  scattered,  solitary,  4-sided,  deep 
green,  curved,  stiff,  sharp-pointed,  and  more  crowded  together  laterally 
than  on  the  upper  and  under  sides,  and  nearly  1  inch  long.  Branches 
on  young  trees  nearly  horizontal,  and  disposed  in  regular  whorls  from 
the  base  to  the  summit ;  but  on  old  trees  the  bottom  branches  drop 
off,  and  the  others  become  rather  pendulous.  Cones  produced  on  the 
points  of  the  upper  branches,  and  when  full  grown  become  pendent, 
from  5  to  7  inches  long,  and  1^  to  2  inches  in  breadth. 

1149.  Geography, — The  common  Norway  spruce  fir  is  indigenous 
to  the  hills  and  mountains  of  Europe  and  Asia,  in  places  where  the 
soil  is  moist,  and  the  atmosphere  cold  and  humid.  It  is,  however, 
most  common  in  Norway,  Sweden,  Lapland,  Denmark,  and  the  north 
of  Germany.  It  is  also  found  on  some  of  the  mountainous  districts 
of  France,  on  the  Alps,  the  Pyrenees,  and  in  Switzerland.  It  was 
introduced  into  Britain  in  1548. 

1150.  Description  of  tree, — The  Norway  spruce  fir  is  one  of  the 
tallest  of  the  European  coniferae,  in  its  native  countries  frequency 
rising  to  a  height  of  150  feet,  with  stems  from  4  to  5  feet  in 
diameter;  and  even  in  Britain  it  is  not  unusual  to  find  specimens 
above  100  feet  in  height,  with  diameters  of  stem  between  2  and  3 
feet.  It  grows  in  a  peculiar  pyramidal  form.  The  stem  rises  like 
a  perpendicidar  stalk,  clothed  with  proportionally  small  feathered 
horizontal  branches  from  bottom  to  top.  These,  when  the  tree 
stands  free  and  alone,  gradually  become  smaller  and  shorter  as  they 
are  found  high  upon  the  tree,  thus  giving  the  tree  almost  a  perfect 
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cone  shape.      In  young  trees  the  branches  generally  stretch  out 
horizontally,  hut  iu  old  ones  they  droop  a  good  deal,  giving  the  tree 


a  very  graceful  appearance.     The  tree  is  nearly  as  hardy  in  Britain 
as  the  Scots  pine  is,  only  it  does  not  succeed  on  high-lying  sites  if 
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the  soil  be  thin  and  dry ;  but  in  low-lying  situations,  and  even  in 
high-lying  ones,  where  the  soil  is  favourable,  it  is  as  hardy  as  any 
tree  we  have. 

1151.  Economic  uses  of  timier, — ^The  timber  of  the  common  spruce 
is,  next  to  that  of  the  P.  sylvestris,  the  most  useful  for  boards,  planks, 
and  roofing  scantlings  which  we  have  in  this  country.  It  is  of  ex- 
cellent quality  when  of  mature  age,  being  very  light  and  pliable. 
The  quality  of  the  wood  of  this  tree  is,  however,  like  that  of  the  P. 
sylvestris,  much  influenced  by  the  nature  of  the  soil  and  situation 
upon  which  it  is  grown.  When  grown  on  a  thin  dry  soil,  the  wood 
is  brittle  and  short-grained ;  but  when  grown  upon  a  deep  and  cool- 
bottomed  loam,  it  is  quite  of  an  opposite  character.  In  its  young 
stages  the  spruce  fir  yields  a  far  more  durable  timber  than  the  Soots 
pine  at  the  same  age ;  but  the  case  is  the  reverse  when  the  trees  are 
old  and  their  timber  matured. 

1152.  Sail  and  situation, — ^This  tree  is  naturally  inclined  to  grow 
in  what  may  be  termed  a  cool  and  moist-bottomed  land,  and  in 
Britain  it  is  found  to  succeed  best  in  a  low-lying  and  rather  sheltered 
part.  Indeed,  upon  a  high  site,  if  much  exposed  to  cutting  winds,  it 
seldom  attains  anything  like  a  respectable  timber  size  in  this  country, 
— ^more  especially  if  the  soil  upon  which  it  is  planted  be  of  a  dry,  thin, 
sandy,  or  gravelly  nature,  the  tree  generally  becomes  rotten  at  heart 
before  it  arrives  at  anything  like  a  useful  size.  In  sheltered  hollows, 
with  good  deep  cool-bottomed  soil,  the  spruce  attains  its  best  dimen- 
sions in  this  country,  and  in  such  situations  it  is  frequently  found 
from  80  to  100  feet  high,  with  stems  from  2  to  3  feet  in  dLiameter. 
The  spruce  fir  grows  well  on  moss-land,  after  it  is  drained  and  excess 
of  moisture  removed.  The  tree  likes  a  cool  moist-bottomed  land,  but 
not  wet. 

1153.  Propagation  and  aulturc. — The  spruce  fir  is  propagated  in 
exactly  the  same  manner  as  the  P.  sylvestria,  and  the  observations 
given  regarding  the  gathering  of  the  cones,  and  taking  out  and  sow- 
ing the  seed  of  it,  are  in  every  respect  applicable  to  this  tree,  except 
that  in  the  present  case  the  seed  is  ripe  and  should  be  gathered  in 
the  early  parts  of  spring.  The  spruce  fir,  however,  is  much  slower 
in  growth  than  the  P.  sylvestris  while  in  its  seedling  state.  The 
seedling  plants  remain  two  years  in  the  seed-bed,  but  they  generally 
require  three  years  in  the  nursery-rows  before  they  are  fit  to  be  put 
into  their  final  situations  in  the  forest,  or  even  more  if  they  are 
wanted  of  large  sizes.  Many  recommend  the  spruce  as  being  a  good 
nurse  for  hardwood  trees,  but  we  cannot  assent  to  this  opinion.  So 
far  as  our  experience  enables  us  to  speak  on  the  subject,  we  must 
confess  that  we.  have  found  the  larch  and  Scots  pine  far  superior  for 
this  purpose.     Besides  its  being  of  too  rapid  growth  for  hardwoods. 
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it  has  the  disadvantage  of  having  very  fibrous  and  matty  roots. 
Now  these,  from  their  matted  closeness,  keep  the  air  and  heat  from 
penetrating  properly  into  soil  for  the  benefit  of  the  hardwoods,  which 
send  their  roots  deeper  down,  consequently  much  injury  is  often  done 
by  this  means.  The  spruce  fir,  as  also  all  the  coniferous  tribe,  are 
best  suited  for  timber  when  planted  in  a  mass  by  themselves ;  but 
seeing  that  it  is  proper,  and  even  necessary,  to  have  a  proportion  of 
them  planted  for  the  benefit  of  nursing  up  our  hardwood  plantations 
while  in  a  young  state,  we  in  all  cases  recommend  planting  the 
spruce  but  sparingly  for  that  purpose,  having  found  the  Scots  pine 
and  larch  answer  very  much  better. 

1154.  Good  specimens  of  this  fir  are  plentiful  in  most  parts  of 
Britain,  and  therefore  it  is  unnecessary  to  refer  to  them  as  found  on 
any  particular  place.  Suffice  it  to  say  that  trees  from  80  to  110 
feet  in  height,  with  stems  from  2  to  3  feet  diameter,  are  common  in 
many  parts. 


SECTION  ZXXVIII. — ABIES  CANADENSIS,   OR  HEMLOCK  SPRUCE  FIR. 

1155.  Specific  character, — Leaves  solitary,  flat,  and  irregularly  dis- 
posed in  two  rows,  from  \  inch  to  J  inch  long,  downy  when  young, 
rough  at  the  margins,  blunt-pointed,  bright,  vivid  light-green  on  the 
upper  surface,  and  with  two  silvery  stripes  underneath  on  each  side 
of  the  mid-rib.  Branches  numerous,  slender,  and  downy  when  young, 
spreading,  and  rather  flat.  Cones  pendulous  on  the  extremities  of 
the  branches,  from  |  inch  to  f  inch  long,  and  from  f  inch  to  ^  inch 
broad,  of  an  oval  shape,  green  when  young,  but  brown  when  ripe. 
Bark  smooth,  and  of  a  light  colour. 

1156.  Geography, — The  hemlock  spruce  fir  is  found  nearly  all 
over  Canada,  and  in  the  greater  part  of  the  northern  and  eastern 
states  of  the  Union.  We  have  found  it  very  plentiful  in  the  Cana- 
dian woods,  from  Quebec  on  the  one  hand,  westwards  to  Lake  Huron 
on  the  other.  Indeed  there  is  no  tree  more  plentiful  in  the  forests 
of  Canada,  and  it  is  generally  found  occupying  banks  on  the  sides  of 
rivers  and  edges  of  swamps :  sometimes,  however,  it  is  found  on  dry 
lands  as  well,  but  in  such  cases  the  trees  are  smaller  than  when 
found  on  a  cool  moist-bottomed  land.  This  species  was  introduced 
into  Britain  in  1736. 

1157.  Description  of  tree, — This  is  one  of  the  handsomest  trees 
foand  in  the  American  woods.  In  its  young  stage,  say  when  under 
forty  years  old,  the  tree  is  of  a  remarkably  graceful  habit,  from  the 
uniform  disposition  of  its  then  somewhat  slender  branches  all  round 
the  stem,  which  are  invariably  of  a  drooping  habit  at  the  ends,  and 
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thickly  clothed  with  their  light-green  leaves.  As  it  becomes  older, 
however,  and  approaches  maturity,  the  branches  become  larger  and 
stronger,  and  stand  out  horizontally,  giving  the  tree  very  much  the 
character  of  the  cedar  of  Lebanon  in  that  respect.  In  the  American 
woods,  where  the  trees  of  this  species  are  seen  in  perfection  at  all 
stages  of  growth,  they  present  very  varied  outlines,  according  to  their 
age.  In  the  Canadian  woods  it  is  not  uncommon  to  find  trees  of  this 
sort  over  100  feet  high,  with  stems  from  4  to  5  feet  in  diameter. 
This  tree  has  been  much  neglected  in  British  arboriculture,  and  we 
here  recommend  landed  proprietors  to  use  it  more  than  they  have 
done  for  ornamenting  their  home  parks,  as  few  trees  are  more  grace- 
ful and  ornamental  than  it  is,  not  only  when  young,  but  when  old  as 
well ;  and  it  is  well  known  to  be  perfectly  hardy  in  Britain,  although 
requiring  a  sheltered  site  to  grow  well  in. 

1158.  JEcanamic  uses  of  tirnher, — The  wood  of  this  tree  is  not  at 
all  valuable,  even  in  the  parts  where  it  attains  its  greatest  dimen* 
sions.  In  America  it  is  used  only  for  rough  planking,  and  never 
for  any  purpose  requiring  strength  and  durability.  The  tree,  how- 
ever, is  very  valuable  for  its  bark,  which  is  used  all  over  Canada 
for  the  tanning  of  leather. 

1159.  SoU  and  situation. — This  tree  likes  a  deep  and  somewhat 
moist  soU,  and  in  aU  cases  a  sheltered  situation.  The  largest  and 
handsomest  specimens  we  saw  in  the  Canadian  woods  grew  on  land, 
light,  deep,  and  rich,  with  a  moist  and  cool  bottom. 

1160.  Propagation  and  culture. — This  tree  is  propagated  from 
seeds,  which  are,  or  may  be,  imported  in  abundance  from  America. 
When  received,  the  seed  should  be  sown  on  a  sheltered  part,  and 
on  a  fine  light  soil,  in  April, — and  as  they  are  small,  they  should  be 
covered  slightly.  They  should  stand  two  years  in  the  seed-beds 
before  they  are  planted  into  the  nursery-rows.  They  may  stand  in 
the  rows  for  two,  three,  or  four  years,  according  as  the  plants  may  be 
wanted  large  or  small ;  but  if  they  are  wished  of  a  large  size  before 
planting  them  out,  they  will  require  to  be  frequently  transplanted 
in  order  to  increase  the  fibrousness  of  their  roots,  as  otherwise  they 
would  not  transplant  safely  of  a  large  size. 

1161.  Specimens  of  this  fir  are  plentiful  in  most  parts  of  the 
country,  many  of  them  having  attained  heights  of  from  35  to  60  feet 

SECTION  XXXIX. — ABIES   NIGRA,   OR  BLACK   SPRUCE   FIR. 

1162.  Specific  character. — Leaves  solitary,  regularly  spreading  all 
round  the  branches,  and  somewhat  4-sided,  erect,  straight,  and  stiff, 
i  inch  long,  thickly  set,  and  of  a  dark -green  colour.  Branches 
horizontal  or  very  slightly  drooping  at  the  ends  in  old  trees.      Cones 
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pendulous,  egg-shaped,  f  inch  to  1 J  inch  long,  and  from  |  inch  to  | 
inch  broad,  deep  purple  when  young,  but  when  ripe  of  a  reddish  brown. 

1163.  Oeography. — -This  tree  is  a  native  of  the  Northern  States 
of  America  and  of  Canada,  and  is  very  abundant  on  cold-bottomed 
lands  in  the  province  of  Lower  Canada,  where  it  forms  large  forests 
intermixed  with  the  hemlock  spruce.  We  have  found  it  plentiful 
on  a  great  variety  of  soils  in  the  valley  of  the  Ottawa,  intermixed 
with  Pinvs  strdbus  and  various  hardwood  trees.  It  was  introduced 
into  Britain  in  1700. 

1164.  Description  of  tree, — On  deep  cool-bottomed  lands  this  tree 
attains  a  great  height,  frequently  from  80  to  100  feet;  but  we  have 
seldom  seen  the  stems,  even  of  the  tallest  specimens  of  it,  more  than 
24  inches  in  diameter.     Generally  speaking,  it  forms  a  tall  slender 
tree,  with  branches  spreading  horizontally,  and  frequently  drooping 
at  the  ends  in  the  case  of  old  trees.     The  stem  is  generally  smooth, 
with  a  blackish  bark,  very  straight,  and  diminishing  regularly  from  the 
bottom  to  the  top.     The  whole  tree  has  an  open  and  airy  appear- 
ance, from   light   being   admitted  between  the  whorls  of  branches, 
which  are  never  of  a  massy  or  heavy  character,  like   those  of  the 
common  spruce  fir,  but  light  and  pointed,  each   tier   showing   its 
outUne  distinctly.     The  tree  is  well  worthy  of  a  place  in  any  park 
or  lawn,  as  its  light  spiral  form  and  dark-coloured  foliage  contrast 
agreeably  on  well-chosen  sites  with  trees  of  a  flat  and  denser  habit, 
and  especially  with  those  having  their  foliage  of  a  light-green  colour. 
It  has  always  a  good  effect  when  planted  along  the  sides  of  roads 
in  a  plantation  of  hard-wooded  trees,  or  in  one  of  larch,  as  in  such 
situations  the  contrast  between  it  and  the  other  trees  is  very  striking, 
both  in  summer  and  in  winter. 

1165.  Economic  uses  of  timber, — In  America  the  timber  of  the 
black  spruce  fir  is  much  valued  for  its  strength,  lightness,  and 
elasticity.  It  is  much  used  in  house-building,  and  for  fencing  pur- 
poses, in  all  parts  where  it  is  abundant.  The  timber  is  considered 
durable,  and  therefore  applicable  to  many  purposes,  but  it  is  seldom 
found  of  such  large  dimensions  as  to  make  it  available  for  purposes 
where  bulk  of  timber  is  an  object 

1166.  SoU  and  sUtuUion. — The  tree  is  well  known  to  be  perfectly 
hardy  in  Britain,  and  to  grow  on  a  great  variety  of  soils.     We  have 
Been  good   specimens   of   it  in  almost  all  soils   not  too  light  and 
dry,  but  the  best  trees  we  have  seen  of  it  grew  on  a  deep,  some- 
what mossy  soil,  with  a  cool,  moist  bottom.     It  grows  on  the  same 
conditions  of  soil  and  situation  as  the  Norway  spruce  fir,  as,  like 
it,  it  luxuriates  on  land  having  a  cool  bottom,  and  in  a  rather  low- 
lying  and  sheltered  site.     It  does  not  succeed  on  an    exposed   or 
on  a  very  dry  site. 
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1167.  PrapagcUion  and  culture, — The  seed  of  this  tree  is  abun- 
dant and  easily  procured,  and  in  this  country  its  propagation  may 
be  dealt  with  in  all  respects  as  has  been  stated  in  regard  to  that 
of  Abies  eanadensis.  The  seeds  of  all  the  North  American  firs 
should  be  sown  on  a  well-prepared,  rather  rich,  and  dry-bottomed 
piece  of  land,  and  on  a  warm  site  and  exposura 

1168.  Good  trees  of  this  species  are  common  in  the  country,  not 
only  in  Britain,  but  in  Ireland  as  well,  many  of  them  having  attained 
heights  of  from  40  to  70  feet. 


SECTION  XL. — ABIES  ALBA,   OR  WHITE  SPBUOE  FIR. 

1169.  Specific  choLTodcr, — Leaves  solitary,  incurved,  shai-p-pointed, 
glaucous,  4-cornered,  and  scattered  round  the  branches,  about  \  inch 
long,  but  frequently  longer,  and  not  very  thickly  set  on  the  branches. 
Branches  compact,  and  rather  dense.  Cones  oblong-cylindrical,  1^ 
to  2^  inches  long,  and  nearly  f  inch  broad  at  the  thickest  part, 
slightly  tapering  to  the  point,  pendulous,  and  rather  lax.  When  the 
cones  are  ripe,  they  are  of  a  lightish-brown  colour. 

1170.  Oeogrwphy. — ^This  species  also  is  a  native  of  the  Northern 
States  of  America  and  of  Canada,  but  is  very  much  less  common  than 
the  black  spruce.  In  America  we  have  generally  found  it  on  dry 
light  lands,  and  very  frequently  growing  along  with  or  in  the  close 
neighbourhood  of  P.  strobus.    It  was  introduced  into  Britain  in  1700. 

1171.  Description  of  tree, — This   species  is  easily  distinguished 
from  all  the  other  species  of  the  family  by  the  lighter  colour  of  its 
leaves,  which  are  of  a  somewhat  hoary  grey  colour :  hence  its  name. 
Even  in  its  native  sites  this  is  not  a  tall  tree,  nor  one  of  large 
dimensions  in  any  respect.     We  have  never  met  with  it  above  45 
or  50  feet  in  height,  nor  with  a  stem  more  than  12  or  14  inches 
in   diameter.     It   forms  a  beautiful   small  tree,  however,  being  a 
perfect  pyramid  when  found  standing  alone  and  unencumbered.    It 
should  be  more  planted  in  Britain  than  it  has  been — not  for  the 
sake  of  its  timber,  but  as  an  ornamental  tree  in  parks  and  lawns, 
and  on  the  sides  of  roads  in  plantations,  as  in  these  situations  its 
light  colour  and  beautiful  pyramidal  habit  would  produce  varied  and 
agreeable  effects  when  seen  in  combination  with  other  trees  in  the 
background  of  darker   shades  and   more   rounded  forms.     In  our 
rambles  through  the  American  forests,  we  have  often  had  occasion 
to  admire  the  gorgeous  effect  produced  by  this  tree  when  seen  in 
the  autumn  in  combination  with  the  dark  foliage  of  pines  and  the 
yellow  and  crimson  leaves  of  the  sugar-mapla     The  proprietor  who 
wishes  to  produce  a  rich  colouring  of  foliage  in  any  particular  part  of 
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his  grounds  has  only  to  plant  some  dark-leaved  pine  in  the  background, 
the  sugar-maple  in  front  of  it,  and  the  white  spruce  in  front  of  the 
maple ;  and  when  these  trees  have  attained  some  size,  he  will  find 
the  autumn  colourings  admirable-^-the  yellow,  red,  and  crimson  of 
the  maple,  the  very  dark  green  of  the  pine,  and  the  hoary  grey  of 
the  white  spruce,  blending  so  as  to  produce  an  effect  indescribable, 
and  beyond  the  art  of  the  painter. 

1172.  Economic  vses  of  timbei\ — We  have  never  seen  the  wood 
of  this  tree  applied  to  any  purpose.  When  in  America,  we  found 
it  was  not  vjdued  in  respect  to  its  timber  by  the  settlers,  they  in 
all  cases  preferring  the  timber  of  the  black  spruce  or  the  pine 
instead. 

1173.  Soil  and  dtuation. — This  tree  grows  best  on  dry  sloping 
banks,  where  the  soil  is  light  and  deep.  It  grows  on  heavy  lands, 
but  on  these  it  never  attains  the  same  dimensions  as  it  does  on 
lands  of  a  light  and  deep  description.  Like  the  black  spruce,  it 
likes  a  sheltered  site,  but  it  does  not  stand  confinement  among 
other  trees.  In  the  American  woods,  wherever  we  found  it  en- 
cumbered with  other  trees  it  was  unsightly  and  a  mere  pole,  but 
where  it  stood  alone  it  was  feathered  to  the  ground. 

1174.  Propagation  and  culture. — These  are  in  all  respects  the 
same  as  has  been  stated  in  respect  to  the  hemlock  and  black  spruces. 

1175.  At  Castle  Kennedy  and  at  Hopetoun  House  there  are 
some  good  specimens  of  this  fir. 


SECTION   XLI. — ABIiS  ALBEBTIAKA,  OR  THE  CAUFOBNIAN    HEMLOCK   SPRUCE. 

1176. — Specific  dmrader. — Leaves  green,  glaucous  beneath,  irreg- 
ular iu  size,  from  2-8ths  to  6-8ths  of  an  inch  long,  and  about 
1-1 6th  of  an  inch  broad,  solitary,  growing  spirally  round  the  branch, 
but  disposed  in  an  alternate  manner,  flat,  slightly  canaliculate  on 
the  upper  side,  with  a  mid-rib  on  the  under  one  generally  blunt- 
pointedy  and  having  a  very  short  footstalk,  and  rather  thickly 
placed  on  the  branchlets  (see  fig.  122).  Branches  numerous, 
slender,  and  more  or  less  bent  downwards  at  the  ends ;  brancblets 
very  slender,  flexible,  long,  drooping,  and  somewhat  downy  when 
young.  Cones  nearly  1  inch  in  length,  pale  brown,  solitary,  oblong- 
ovate,  without  any  footstalk,  and  pendulous  at  the  ends  of  the 
shoota 

1177.  Geography. — ^The  seed  of  this  tree  was  first  sent  home 
by  Mr  Jeffrey  in  1851,  under  the  name  of  Abie»  taxifolia^  On 
further  supplies  of  seed  coming  home,  the  species  was  examined  into, 
and  was  supposed  to  be  Bongard's  Ahiea  Mertensiana,  and  under  this 
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iiame  it  is  described  in  Gordon's  '  Pinetum,'  and  is  still  extensively 
known  bj  it.     It  is  believed  to  be  a  new  species,  however,  and  lias 


been  named  in  memory  of  the  Prince  Consort,  aud  is  now  best 
known  by  it  Thia  species  was  found  in  Oregon,  Northern  Cali- 
fornia, British  Columbia,  and  Vancouver  Island. 

1178.  Description  of  tree. — This  tree  being  of  comparatively  recent 
introduction,  we  have  no  very  large  specimens  of  it  from  which  W 
judge  of  its  general  character  and  habit.  In  its  native  parts  it  is 
said  to  be  a  line,  graceful,  round-headed  tree,  of  100  feet  anil 
upwards  in  height,  with  a  stem  varying  from  4  to  6  feet  in  diameter. 
Judging  from  the  appearance  and  habit  of  the  planta   we  have  in 
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the  country,  it  is  indeed  a  fine  and  a  graceful  tree,  forming  a  dense 
mass  of  folit^e  on  long,  slender,  and  drooping  branches.  The  tree  very 
much  resembles  the  A.  canadensis,  but  is  more  open  in  its  habit 
of  branches,  and  certainly  a  much  freer  grower,  taking  a  more  up- 
right and  tree-like  form  from  the  first.  It  is  found  to  be  perfectly 
hardy  for  the  climate  of  Britain,  and  has  succeeded  well  even  in 
Scotland, — one  of  the  oldest  specimens  in  the  country,  and  perhaps 
one  of  the  best,  growing  at  The  Caimies,  in  Perthshire.  This  speci- 
men was  raised  from  the  seed  first  sent  home.  The  tree  is  worthy 
of  a  place  in  every  collection,  and  must  in  time  become  a  general 
favoorite  with  all  planters  on  home  grounds. 

1179.  Economic  uses  of  timber. — Very  little  can  be  said  as  to 
the  timber  of  this  species.  Gordon  says  in  respect  to  the  timber, 
that  it  "is  white,  very  soft,  and  yields  but  little  turpentine." 
Brown  says  in  regard  to  the  timber  of  this  species :  *  The  timber 
is  said  to  be  firmer,  finer,  and  straighter-grained  than  the  Canadian 
hemlock  spruce." 

1180.  SoU  and  situation, — ^This  species  does  not  seem  to  be  very 
particular  in  regard  to  soil,  as  in  Britain  we  have  it  growing  healthily 
and  rapidly  in  most  soils.  So  far  as  we  are  able  to  judge  of  the 
species  at  present,  we  should  say  that  it  does  best  on  a  cool- 
bottomed  land,  similar  to  that  referred  to  in  respect  to  the  Abies 
canadensis.  We  may  mention  here  that  we  have  observed  it  of 
rather  a  stunted  habit  on  light  and  dry  soils,  showing  that  it  prefers 
a  cool  loamy  soiL 

1181.  Propagation  and  cultwre. — ^After  the  first  importation  of 
the  seeds  of  this  tree  there  was  a  great  demand  for  it — so  much 
so  that  all  the  plants  were  soon  used  up,  and  none  other  could 
be  had.  Seeds  of  it  have  been  imported  of  late,  however,  as  plants 
are  now  comparatively  plentiful  in  the  country.  In  the  absence 
of  seeds,  a  good  many  of  the  existing  plants  have  been  reared  from 
cuttings,  and  in  this  way  it  is  easUy  propagated,  as  all  the  other 
species  are. 

1182.  Specimens  of  this  tree  are  now  common  in  most  parts 
of  the  country,  many  of  them  having  attained  heights  from  25 
to  35  feet 


SBCnON  XLII. — ABIES  DOUGLASII,  OR  THE  DOUGLAS  FIR. 

1183.  Specific  character. — Leaves  solitary,  flat,  entire,  narrow, 
linear,  spreading  and  irregularly  two-rowed  on  the  older  branchlets, 
but  on  the  younger  ones  growing  plentifully  along  their  upper  side 
and  more  sparingly  on  the  under,  from  |  to  1 }  inch  long,  bluntly 
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pointed,  bright  green  above  and  slightly  glaucous,  and  much  ptiler 
below  (aee  fig.  123).    Branches  numerous,  irr^ularly  placed  along 
pj^  J2S.  t^^  stem,  spreading  hori- 

zontally, sometimes  a  lit- 
tle ascending,  very  twiggy, 
and  nearly  fiat.  Bianch- 
lets  long,  slender,  moetlj 
in  two  rows,  and  more  or 
less  declining.  Conea 
ovate  or  oblong,  torminil 
at  the  points  of  the  upper 
btanchlets,  solitary,  pen- 
dulous, yellowish  brown, 
with  many  linear,  extend- 
ed, sharp-pointed  bracteas, 
loosely  imbricated,  from  3 
to  4  inches  long,  and  from 
1  to  1 J  inch  in  diameter. 
Scales  rounded,  smooth, 
leathery,  concave,  quite 
entire,  thin,  and  persistent 
Bracteas  linear,  tiiree- 
pointed,  the  middle  one 
longest  and  pointed,  tbe 
two  outer  ones  being  com- 
paratively short  Seeds 
small,  with  a  wing  fully 
I  inch  long. 

1184.  ffctyrqpAy.— This 
species  is  said  to  be  very  plentiful  on  Vancouver  Island.  It  is 
found  in  large  forests  in  the  north-west  parts  of  America  and  at 
different  elevations  on  the  Bocky  Mountains,  forming  a  small  bush 
on  the  higher  parts  of  those  mountains,  but  becoming  gradually  larger 
as  it  is  found  lower  down,  till  on  the  lower  slopes  and  plains  its 
growth  attains  to  specimens  of  ISO  to  250  feet  high,  with  frequently 
diameters  of  10  feet.  Trees  of  the  latter  dimensions  are  said  to  be 
found  plentifully  on  tbe  banks  of  the  Columbia  Biver.  It  was 
introduced  in  1826. 

1185.  Deacription  of  tree. — This  is  truly  a  noble  tree,  and  is  witJi- 
out  doubt  destined  to  become  highly  useful  as  a  timber-producing  one 
in  our  plantations,  as  well  as  it  is  now  an  ornamental  one  in  our 
parks,  lawns,  and  pinetums.  Its  rapidity  of  growth  makes  it  a  vefj 
desirable  tree  to  cultivate.  It  is  not  much  over  fifty  yeais  since  it 
was   first  introduced  into  the  country,  and  already  we  have  many 
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specimens  ranging  from  70  to  80  and  one  or  two  even  100  feet 
high,  with   proportionate  diameters  of  stem,  all  healthy  and  still 
growing  rapidly,  and  bidding  fair  to  become  the  giants  of  our  woods. 
With  this  experience  before  us,  we  are  warranted  to  say  that  the 
A.  Douglasii  is  ere  long  to  become  a  valuable  tree  among  us,  even 
as  a  timber-producing  one.      Its  habit  of  growth  is  much  in  its 
favour  as  an  ornamental  tree  for  parks  and  lawns,  as  when  it  stands 
imencumbered  it  is  feathered  to  the  ground  with  branches  densely 
clothed  with  cheerful-looking  bright-green   and  somewhat  silvery- 
looking  foliage,  which  gives  the  whole  tree  a  grand  and  imposing 
effect.     Every  arboriculturist  should  plant  this  tree  as  extensively 
as  his  circumstances  wiU  admit,  in  all  parts  of  the  country  at  all 
suited  to  its  growth.     It  should  be  planted  not  only  as  single  speci- 
mens for  ornament,  but  in  masses  at  moderate  elevations  for  the  sake 
of  timber.     As  the  plants   are  still  comparatively  high-priced,  in 
making  plantations  of  the  tree  they  should  be  used  on  the  land  some 
30  feet  apart  as  the  permanent  crop,  and  made  up  with  larch  as 
nurses  to  5  feet  over  all.    Dealt  with  in  this  way,  the  larch  could  be 
thinned  out  as  the  A,  Douglasii  required  room,  so  that  in  the  course 
of  twenty  years  or  so  a  complete  plantation  of  this  tree  alone  could 
be  secured.    The  tree  is  quite  hardy  on  all  low-lying  and  moderately- 
elevated  parts  of  the  country,  even  in  the  north  of  Scotland. 

1186.  JBconomic  uses  of  tirriber. — ^We  have  seen  specimens  of  the 
timber  of  this  tree,  and  it  seems  strong  and  elastic,  free  from  knots, 
and  must  be  very  durable  in  quality.  We  cannot,  however,  speak 
with  fuU  confidence  in  reference  to  the  quality  of  the  timber  grown 
in  this  country ;  but  ere  long,  from  the  many  specimens  which  have 
now  attained  large  size  with  us,  we  are  likely  to  be  able  to  have  the 
opportunity  of  proving  its  strength  and  general  fitness  for  some  of 
our  economic  purposes.  In  the  meantime  we  have  no  doubt  of 
our  finding  the  home-grown  timber  of  this  tree  of  good  quality. 

1187.  ^7  and  situation, — This  species  is  very  accommodating  in 
regard  to  soil,  as  we  can  prove  by  reference  to  the  many  fine  speci- 
mens in  the  country  found  on  soils  of  di£ferent  descriptions,  from  that 
of  a  light  and  dry  character,  to  others  of  a  heavy  and  cold-bottomed 
nature.  The  tree  seems,  however,  to  like  a  deep,  free,  open,  moist- 
bottomed  land,  and  sites  not  too  elevated  nor  exposed  to  storms  of 
prevailing  winds. 

1188.  Fropagation  and  mlture. — ^This  tree  is  so  perfectly  hardy 
that  it  ripens  its  seeds  in  our  climate ;  and  from  those  produced  in 
this  country,  together  with  those  imported  from  time  to  time,  we 
have  now  a  fair  supply  of  plants  at  as  reasonable  a  rate  as  can  be 
expected  from  the  supply  and  demand.  No  tree  is  easier  of  culti- 
vation than  the  Douglas  fir,  as  the  seeds  may  be  sown  on  the  open 
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ground  in  the  same  mamier  as  the  seeds  of  the  Scots  pine  and  spruce 
fir,  and  the  young  plants  may  be  transplanted  into  nursery-Unea,  and 
treated  in  the  same  way  ae  these  are  usually  treated. 

1189.  Fine  specimens  of  this  species  are  now  so  plentiful  in  the 
country  that  it  is,  we  think,  unnecessary  to  refer  to  any  in  particuliii. 
We  may  state,  however,  that  perhaps  those  ^  Dropmore  in  England, 
and  at  Eossie  Priory  in  Scotlsoid,  are  among  the  brat  in  the  country. 

SBCTIOM  XLIIL — ABIES  IfENZISBII,   OE  UENZIES'   SPRUCE   FIR. 

1190.  Specific  character. — Leaves  solitary,  thickly  scattered  on  the 

Fig.  124. 


young  shoots,  narrow,  linear,  rigid,  sharp-pointed,  and  incurved  (ae 
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fig.  124);  rich  vivid  green  above  and  quite  silvery  below,  from  f  to 
1  inch  long,  and  soon  falling  ofif  after  the  first  season,  leaving  the  old 
branches  veiy  naked  and  warted.  Buds  ovate-pointed,  covered  with 
resin.  Cones  2|  to  3  inches  long,  and  1  to  1^  inch  broad,  pendu- 
lous, cylindrical,  blunt-pointed,  and  with  the  scales  loose  and  not 
compact     Bracteas  small,  and  hidden  in  the  scales. 

1191.  Cltography. — This  fine  species  of  spruce  fir  was  first  intro- 
duced to  notice  by  Douglas,  who  sent  it  home  in  1831.  It  is 
fonnd  in  great  abundance  in  Northern  California,  and  on  the  island 
of  Sitcha,  and  also  in  the  Shasta  country,  growing  to  heights  of  from 
10  to  100  feet 

1192.  Description  of  tree, — This  forms  a  highly  ornamental  tree, 
being  of  a  pyramidal  habit,  thickly  branched,  and  of  dense  foliage, 
having  a  beautiful  silvery-green  aspect.  It  is  thoroughly  hardy,  and 
of  very  rapid  growth.  It  ought  to  have  a  place  in  every  pinetum, 
park,  and  plantation,  as  we  have  no  doubt  it  will  become  ere  long  one 
ot  our  forest-trees. 

1193.  .Economic  vses  of  timier, — Douglas  describes  the  wood  of  this 
species  as  being  of  excellent  quality,  and  we  have  no  doubt  it  is.  We 
have  not  seen  any  specimen  of  the  matured  timber ;  but,  judging  from 
the  appearance  of  the  wood  of  some  of  the  larger  specimens  now 
growing  in  the  country,  which  are  from  45  to  60  feet  high,  one  is 
convinced  at  a  glance  that  the  timber  is  hard,  firm,  and  of  a  durable 
description. 

1194.  SoU  and  situation, — This  species,  like  all  the  other  firs, 
luxuriates  in  a  loamy  cool-bottomed  description  of  land.  It  succeeds 
on  most  lands,  however,  not  too  light  and  dry;  but  it  makes  the 
greatest  and  most  healthy  progress  on  rather  loamy  lands,  which  are 
porous,  and  at  the  same  time  somewhat  moist  and  cool  in  the  bottom. 

1195.  Propagation  and  culture, — The  seeds  of  this  species  are  still 
scarce,  and  ore  to  be  had  only  at  intervals.  Plants,  however,  in  the 
absence  of  seeds,  can  be  readily  procured  from  cuttings ;  and  to  this 
mode  of  propagation  cultivators  are  obliged  to  resort  when  seeds  are 
not  to  be  had. 

1196.  In  nearly  all  good  pinetums  in  Britain  there  are  specimens 
of  this  beautiful  fir,  of  heights  ranging  from  25  to  40  feet. 


SECTION  XLIV. — ABIES  SKITHIANA,   OB  THE  HIVALATAN   BPBUCE  FIB. 

1197.  Specific  cJiaracter. — Leaves  singly,  at  nearly  equal  distan- 
ces round  the  shoots,  mostly  four-sided,  somewhat  curved,  from  1 J 
inch  to  2  inches  long,  and  having  very  sharp  points  (see  fig.  125). 
Branches  spread  out  horizontally,  those  nearest  the  bottom  of  the 
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tree  somewhat  bending   downwards ;  lateral   ones  very   numerom, 
slender,  and  drooping.     Cones  pendulous  when  matured,  from  5  to  6 
Fig.  126.  inches  long,  and  about  2  \ 

inches  broad,  ovate-oblong, 
or  neatly  cylindrical;  with 
very  even,  brown,  obov- 
ate,  rounded  scales,  cover- 
ed with  a  glaucous  bloom 
when  young.  The  young 
cones  are  at  first  nprigbt, 
but  from  their  own  weight 
and  the  slendemess  oE  the 
branches,  and  being  ter- 
minal, soon  become  pen- 
dulous. 

1198.  Geography. — This 
species  is  found  on  monn- 
tains  in  the  interior  of 
India,  at  elevations  of 
from  7000  to  12,000 
feet,  and  in  its  native  sites 
is  said  to  prefer  the  nor- 
thern slopes  to  those  of 
any  other  aspect  It  was 
introduced  into  Britain  in 
1818. 

\X^9 .  Description  of  trtt. 
— ^Thia   is  a   munificent 
species  of  Abies,  often  at- 
taining   heights    of    from 
100    to    160    feety    with 
stems  from  4  to    6  feet 
in    diameter   near  the  ground.      It  is  a  tree  of   a  very  graceful 
habit :  the  branches  in  young  trees  have  an  upward  tendency,  but 
as  they  become  older  they  take  a  horizontal  position,  from  their  ovm 
weight,  till  in  old  specimens  they  take  a  drooping  form,  especially 
the  lower  ones ;  and  all  the  branchlets  and  small  twiga  droop  in  a 
very  graceful  manner.     It  is  quite  hardy,  and  ought  to  be  cultivated 
in  every  park  and  pinetum.     It  has  a  fine  efiect  in  plantations  of  any 
kind  when  planted  on  the  sides  of  roads  and  drives  running  throagfa 
them,  but  can  be  recommended  enly  as  an  ornamental  specimen,  as 
its  timber  ia  soft,  and  said  to  be  of  a  very  perishable  nature.     To 
succeed  well,  this  species  requires  to  have  a  northern  aspect 

1200.  EcoTwmic  uses  of  timher. — -As  already  hinted,  the  timber  of 
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this  species  is  comparatively  worthless,  and  therefore  it  is  not  to  be 
recommended  except  as  an  ornamental  tree.  For  this  purpose  it  is 
a  very  desirable  species. 

1201.  Sail  wnd  sUtuUian, — This  species  also  likes  a  rather  moist- 
bottomed  land,  but  without  any  tendency  to  stagnant  water  in  the 
subeoiL  The  soil  for  it,  as  for  all  the  Abies  tribe,  should  be  porous 
and  deep,  cool  and  moist-bottomed,  and  at  the  same  time  wholesome 
and  clear  of  stagnant  water.  These  conditions  of  soil  can  always  be 
secured  by  planting  on  slopes  where  there  is  a  natural  drainage,  or 
by  artificial  draining  where  that  is  necessary.  From  an  extended 
experience  in  regard  to  this  species,  we  find  it  likes  a  somewhat  shady 
situation ;  indeed,  unless  it  has  this  it  does  not  succeed  so  well  in 
our  climate  as  it  is  capable  of  doing ;  but  with  a  judicious  degree  of 
shade  and  shelter  combined,  such  as  is  to  be  had  when  it  is  planted 
on  the  sides  of  roads  in  plantations,  it  thrives  well,  and  soon  becomes 
a  highly  ornamental  tree.  It  is  chiefly  the  want  of  attention  to  these 
points  in  the  cultivation  of  the  tree  that  has  been  the  cause  of  many 
of  the  specimens  planted  in  the  country  not  succeeding  so  well  as 
their  owners  were  led  to  expect.  It  will  not  stand  confinement, 
however,  among  other  trees ;  it  must  have  perfect  freedom  all  around. 

1202.  Propngation  arid  culture, — The  seed  of  this  species  is  pro- 
cured from  India  from  time  to  time,  but  is  still  scarce.  It  may 
be  treated,  in  sowing  it,  in  the  same  manner  as  the  seeds  of  the 
common  Norway  spruce  fir ;  and  after  the  young  plants  have  come 
up  they  may  be  transplanted  out  into  nursery-rows  in  the  same 
way  as  stated  in  respect  to  that  tree.  In  the  absence  of  seeds,  plants 
may  be  procured  by  propagation  from  cuttings;  but  these  do  not 
grow  so  freely  as  plants  reared  from  seed. 

1203.  For  good  specimens  of  this  tree  we  have  to  refer  to  those 
at  Dropmore  and  Elvaston  Castle,  in  England,  and  to  those  at  Hope- 
toun  House  and  Keir,  in  Scotland. 


SECTION   XLV. — ABIBS  ORISNTALIS,   OR  THE  ORIENTAL  SPRUCE  FIR. 

1204.  Specific  character. — Leaves  solitary,  very  dense,  partially 
4-sided,  covering  the  branches  on  all  sides^  deep  green  on  both  sides, 
narrow,  but  not  sharp-pointed,  from  f  to  ^  inch  long,  and  rather  stout. 
Branches  straight,  slender,  and  well  covered  with  foliage.  Cones 
pendulous  when  full  grown,  cylindrical,  tapering  regularly  from  near 
the  base  to  the  point,  which  is  small,  from  2^  to  3  inches  long,  and 
about  f  inch  broad  at  the  widest  part,  which  is  near  the  base. 
Bracteas  shorter  than  the  scales,  and  enclosed. 

1205.  Geography, — This  species  is  found  on  the  coast  of  the  Black 
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Sea,  on  the  loftiest  mountains  of  Imeretia,  in  Upper  Mingrelia,  and 
the  neighbourhood  of  Teflis,  forming  whole  forests  between  Goriel 
and  the  Adshar  Mountains.     It  was  introduced  in  1838. 

1206.  Description  of  tree. — ^This  species  is  said  to  attain  the  size 
of  a  large  and  lofty  tree.  It  is  a  very  hardy  tree,  seemingly  as  much 
so  as  the  common  Norway  spruce ;  for  we  have  not,  in  all  our  in* 
quiries,  learned  of  any  plant  having  been  injured  by  the  frosts  of  onr 
severest  winters  since  it  came  among  us.  It  seems  rather  a  slow- 
growing  tree,  however ;  at  least  in  Britain  it  is  so,  seldom  making 
more  than  growths  of  12  inches  in  one  year  in  most  places,  al- 
though in  some  favourable  places  it  has  grown  more  rapidly.  In  its 
native  parts  it  is  said  to  attain  heights  of  from  70  to  80  feet ;  and 
we  can  readily  believe  this,  even  although  it  should  grow  slowly  as 
compared  with  other  species  of  Abies  we  have  had  introduced. 

1207.  JEconomic  uses  of  timber, — The  timber  of  this  species  is  said 
to  be  of  excellent  quality,  tough,  elastic,  and  durable.  We  cannot 
judge  well  of  this  at  the  present  stage  of  the  tree  with  us,  but  we 
are  inclined  to  think  that  its  timber  will  be  usefuL 

1208.  SoU  arid  situation, — The  same  as  those  stated  in  reference 
to  Abies  Menziesii. 

1209.  Propagation  and  culture. — The  seeds  of  this  species  are  to  be 
had  from  seed-merchants  on  the  continent  of  Europe.  The  sowing 
of  the  seeds,  and  the  treatment  of  the  young  plants,  are  in  all  respects 
the  same  as  has  been  described  for  the  propagation  of  Abies  excelsa. 

1210.  In  many  pinetums  in  Britain  there  are  specimens  of  this 
fir,  of  heights  ranging  from  30  to  35  feet. 


SECTION   XLVI. — ABIES  PATTONIANA,   OR  PATTON's  CALIFORNIAN  SPRUCE   FIR. 

1211.  Specific  character. — Leaves  solitary,  placed  spirally  round 
the  branchlets,  not  close  together,  short,  with  the  margin  slightly 
toothed  or  serrated  towards  the  point,  from  J  inch  to  f  inch  long, 
boat-shaped  in  their  section,  dark  green  above,  curved,  not  silvery 
below.  Buds  small,  conico-ovoid.  Branchlets  pubescent.  Ck>ne 
produced  at  the  points  of  the  branches,  from  2  to  2^  inches  long, 
cylindrically  oblong,  tapering  at  both  ends,  but  most  so  at  the  top, 
nearly  |  inch  broad,  and  pendulous.  Branches  pendulous.  Bark 
rough,  and  of  a  grey  colour. 

1212.  Geography. — This  species  was  found  by  Jefi&ey  on  the 
Baker  range  of  mountains,  and  on  the  Cascade  Mountains,  in  Cali* 
fornia,  at  elevations  of  more  than  5000  feet  above  the  level  of  the 
sea.  Mr  Lobb  afterwards  found  it  in  abundance  on  the  highest 
peaks  of  the  Sierra  Nevada,  near  the  head-waters  of  the  north  tribn- 
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tary  of  Feather  Kiver,  and  more  to  the  south,  towards  Lake  Bingler. 
It  was  introduced  in  1861. 

1213.  Description  of  tree. — This  species  is  said  to  grow  to  an 
immense  size  in  the  Oregon  country,  where  not  unfrequently  trees  are 
seen  towering  to  250  feet  high,  with  stems  above  10  feet  in  diameter. 
Its  branches  spread  out  horizontally  from  the  main  stem,  but  become 
drooping  towards  the  extremities,  and  with  the  branchlets  thickly 
set  round  with  solitary  leaves,  which  are  of  a  grass-green  colour 
above,  and  pale  green  below.  It  is  said  that  in  its  habit  of  growth 
and  general  appearance  it  much  resembles  the  Deodar,  but  is  more 
thickly  branched,  and  densely  clothed  with  foliage,  and  forming  a 
handsomer  tree.  It  is  found  quite  hardy,  and  is  worthy  of  a  place 
in  every  pinetum. 

1214.  Economic  uses  of  timber. — ^From  the  account  that  Mr 
Jefirey  gives  of  the  timber  of  this  tree,  we  are  of  opinion  that  it  is 
likely  to  prove  useful  as  an  addition  to  our  timber-producing  ones, 
bot  we  require  time  to  prove  this.  It  is  said,  however,  that  the 
timber  is  excellent ;  that  it  splits  freely,  and  is  quite  straight  in  the 
grain. 

1215.  SM  and  situation, — Same  as  those  stated  for  Abies  Men- 
ziesii. 

1216.  Propagation  and  culture, — ^The  seeds  of  this  species  are 
atiR  very  scarce,  and  in  consequence  of  this  a  large  proportion  of  the 
plants  that  are  to  be  had  of  it  are  propagated  from  cuttings. 

1217.  We  have  not  had  returns  to  our  inquiries  as  to  the  sizes 
this  species  has  attained  in  different  parts  of  the  countiy ;  but  we 
may  here  state  generally,  that  specimens  of  it  are  plentiful  in  most 
pinetums,  of  sizes  varying  from  10  to  15  feet  in  height. 


SECTION  XLVII. — ABIES  ALCOQUIANA,   OR  ALCOCK's  SPRUCE  FIR. 

1218.  Specific  charajcter, — Leaves  solitary,  six  lines  long,  and 
half  a  line  broad,  curved,  rigid,  4-sided,  sharp-pointed,  and  crowded  on 
all  sides  of  the  shoots.  They  are  deep  green  above,  somewhat  con- 
cave, and  streaked  with  glaucous  bands  below,  and  on  twisted  foot- 
stalks, placed  on  diamond-shaped  cushions  along  the  shoots.  Cones 
solitaiy  or  subi^gregate,  oblong-cylindrical,  obtuse  at  the  ends,  2 
inches  long  and  4  inches  in  circumference. 

1219.  Geography, — ^This  species  of  fir  is  found  on  the  sacred  moun- 
tain Fusi-Yama,  in  the  province  of  Surunja,  on  the  Island  of  Nippon 
in  Japan,  at  an  elevation  of  from  6000  to  7000  feet,  where  it 
forms  a  noble  tree,  with  very  small  leaves,  which  are  glaucous  on  the 
under  side. 
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It  was  first  introduced  by  Messrs  Veitch  &  Sons  in  1861,  and 
named  in  compliment  to  Sir  Eutherford  Alcock,  the  British  minister 
at  the  court  of  Yeddo,  in  Japan. 

1220.  Description,  of  tree,  —  In  its  native  sites  this  is  a  large 
tree,  attaining  heights  from  90  to  100  feet.  As  this  species  is  but 
of  recent  introduction,  we  have  no  large  specimens  in  Britain  to  show 
the  true  character  of  the  tree ;  but  we  may  state,  from  what  we 
know  and  have  seen  of  it,  that  it  is  in  all  respects  quite  hardy  in 
our  climate,  forming  a  beautiful  silvery  foliaged  tree,  of  very  grace- 
ful habit,  and  we  are  confident  in  recommending  it  as  a  specimen 
in  all  respects  worthy  of  taking  a  place  in  our  pinetums. 

1221.  JEconamic  uses  of  tiTrAer. — On  this  point  we  have  as  yet  no 
reliable  information. 

1222.  Soil  and  situation. — This  species  is  by  no  means  particu- 
lar as  to  soil  and  site,  provided  the  former  is  not  wet,  and  the  latter 
not  too  much  exposed  to  prevailing  winds.  We  have  seen  fair 
specimens  of  it  on  a  great  variety  of  soils,  and  all  seemed  healthy. 

1223.  FropagcUion  and  culture, — Same  as  those  stated  for  A. 
Pattoniana. 

SECTION  XLVIII.— ABIES   RUBRA,   OR  THE  RED   SPRUCE  FIR 

1224.  Specific  character. — Leaves  solitary,  very  slender,  awl- 
shaped,  rigid,  sharp-pointed,  thickly  and  regularly  scattered  all  round 
the  branches,  somewhat  4-sided,  ^  inch  long,  and  of  a  glaucous 
pale  green  colour.  Branches  horizontal  and  slender.  Cones  oblong, 
egg-shaped,  tapering  regularly  to  both  ends,  pendulous,  about  1 
inch  long  and  |  inch  broad,  and  of  a  reddish-brown  colour. 

1225.  Geography, — This  species  is  found  plentifully  in  Nova 
Scotia,  Newfoundland,  and  the  northern  parts  of  North  America^  and 
is  in  all  respects  hardy,  even  in  the  north  of  Scotland. 

1226.  Description  of  tree, — This  forms  a  tall  and  handsome  tree, 
varying  in  height  according  to  soil  and  situation.  In  the  northern 
parts  of  Canada  we  have  seen  this  species,  on  good,  deep,  loamy  soil, 
attaining  heights  over  80  feet,  and  here  forming  a  beautiful  upright 
pyramidal  tree,  clothed  with  a  mass  of  branches  and  foliage  from  the 
ground  to  the  top.  We  recommend  this  beautiful  species  as  an 
ornamental  one  among  other  trees  of  a  spreading  habit,  whether  in 
plantations,  parks,  or  lawns,  as  in  all  cases  its  tall  and  r^ularly 
tapering  form  contrasts  well  with  trees  of  spreading  habits,  such  as 
pines  and  hardwoods  generally. 

1227.  Economic  vms  of  tiniber. — The  timber  of  this  species  is 
hard  and  durable,  and  is  much  used  in  Newfoundland  for  many 
purposes. 
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1228.  Soil  and  sitttation. — ^Although  this  tree  is  a  native  of  the 
cold  regions  of  North  America,  still  it  will  not  succeed  well  in  Brit- 
ain unless  it  is  planted  on  a  good,  deep,  and  rather  dry  soil,  with  a 
sheltered  site. 

1229.  Propagation  and  culture. — The  red  spruce  fir  is  easily  raised 
from  seeds,  sown  in  the  open  ground  in  the  same  way  as  the  seeds 
of  the  common  spruce  fir.  The  seeds  are  small,  and  should  not  be 
covered  with  more  than  half  an  inch  of  very  fine  earth.  As  the  plants 
are  very  small  the  first  year,  they  should  be  allowed  to  stand  two 
years  in  the  seed-beds  before  they  are  planted  out  into  nursery  rows. 

SECTION  XUX. — THE  SILVER  FIR  (pIOEA)  —  LINNiEAN   SYSTEM, 

MONCBCIA  MONADELPHIA. 

1230.  Charojd&r  of  the  gentcs. — Male  catkins  axillary  or  terminal ; 
the  female  ones  solitary,  on  very  short  branchlets,  and  cylindrical. 
Cones  erect,  cylindrical,  or  nearly  so,  axillary,  and  growing  on  the 
upper  side  of  the  branches.  Scales  deciduous,  or  falling  off  when 
ripe  from  the  axil  of  the  cone,  which  remains  persistent  on  the 
branches.  Bracteas  dorsal,  and  either  enclosed  by  or  projecting  be- 
yond the  scales.  Seeds  somewhat  triangular,  full  of  turpentine,  two 
under  each  scale,  covered  with  a  soft  tegument,  and  furnished  with 
an  ample,  persistent,  membranaceous  wing,  more  or  less  wedge- 
shaped.  Seed-leaves  in  fives.  Leaves  solitary,  flat,  pectinated  more 
or  less  in  two  rows,  persistent,  and  silvery  below. 

1231.  The  silver  firs  are  remarkable  for  the  regularity  and  sym- 
metry of  their  pyramidal  heads,  and  are  readily  distinguished  from 
the  genus  Abies  by  their  leaves  being  more  decidedly  in  two  rows ; 
by  their  cones  being  upright  in  their  position  on  the  branches ;  by 
these  having  the  scales  deciduous,  or  falling  off  when  ripe ;  and  by 
the  seeds  being  irregular  and  somewhat  triangular  in  form.     They 
are  natives  of  Europe,  Asia,  and  America,  but  generally  found  in 
r^ons  more  temperate  than  those  in  which  the  Abies  abounds.     All 
oi  them  require  a  good  deep  soil  and  a  more  or  less  sheltered  situa- 
tion in  order  to  develop  themselves  properly ;  but  in  most  ordinary 
soils  they  will  do  tolerably  well  if  not  too  much  exposed,  or  on  too 
high   an  elevation.     The  greater  number  of  them  are  sufficiently 
hardy  for  the  average  climate  of  Britain,  and  grow  freely  after  they 
have   established  themselves  in  the  soil     Some  of  them  are  only 
recently  introduced  into  Britain,  however,  and  are  still  comparatively 
rare ;  and  therefore  of  these  our  experience  is  as  yet  but  limited. 
For  ornamental  planting  of  every  sort  they  are  particularly  well 
adapted ;  and  all  the  kinds  about  to  be  described  may  be  considered 
hardy  and  suitable  for  this  purpose. 


PXCEA   PECTINATA. 


SKUTION    L. — PICB4  FECTtKATA,   OB  OOHMOtT   BILVBB  FIR. 

1232.  Specific  character. — Leaves  solitary,  flat,  obtuse,  two-rowed, 
and  with  their  points  turned  up ;  from  |  to  1  ^  inch  long,  Btiff,  and 
of  a  shining  dark-green  above,  with  two  lines  of  a  silvery  white  on 
each  side  of  the  midrib  beneath  (see  fig.  126).     Cones  from  6  to 
8  inches  long,  and  from  1  i 
*■'*■  ^^  to  2  inches  broad,  cylin- 

drical, erect,  and  axillary, 
green  when  young,  after- 
wards reddish,  and  when 
ripe  of  a  brown  colour. 

1233.  Geography. — The 
P.  pedi-nata  is  indigenous 
to  the  mountains  of  Cen- 
tral Europe,  and  is  found 
also  in  the  west  and  north 
of  Asia.  It  is  found  in 
France,  on  the  Pyrenees, 
the  Alps,  in  Italy,  Spain, 
Greece,  and  in  the  south 
of  Germany  and  Bussia. 
On  the  Carpathian  Moun- 
tains it  is  said  to  be  found 
growing  at  an  elevation  of 
more  than  3000  feet  above 
the  sea-level,  and  on  the 
Alps  to  the  height  of  near- 
ly 4000  feet  It  was  in- 
troduced into  Biihiin  in 
1603. 

1234.  Description  of  tr«. 
— This  is  a  noble-looki]^ 
and  very  useful  tree,  and 
by  far  too  little  cultivated 
in  our  home  pUntatious. 
It  attains  large  dimensions 
in  favotirable  situations 
in    Britain,    being    often 

found  rising  to  heights  considerably  above  100  feet,  with  stems  from 
3  to  5  feet  in  diameter.  When  young,  this  species  is  one  of  the 
most  tender  of  our  timber-trees,  being  often  injured  by  late  spring 
frosts,  thereby  retarding  its  growth  considerably.     After  the  roots  of 
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the  plants  become  properly  established  in  their  sites,  however,  and 
when  the  plants  have  attained  some  5  or  6  feet  in  height,  the  frost 
has  no  efiect  on  the  young  growths,  and  the  trees  begin  to  grow  rapidly, 
soon  making  up  for  their  slow  growth  when  young,  and  generally  sur- 
passing even  the  spruce  fir  when  they  have  attained  some  15  or  20 
years  of  age.  Although  the  tree  is  somewhat  tender  while  in  its 
young  stages,  it  is,  notwithstanding,  hardy  enough  for  our  climate,  as 
the  many  fine  specimens  now  growing  in  all  parts  of  the  country  give 
proof. 

1235.  Economic  ttses  of  timber, — ^When  the  timber  of  this  tree  has 
arrived  at  maturity  it  is  of  good  quality,  and  in  Britain  is  generally 
reckoned  equal  to  that  of  the  Norway  spruce  fir,  and  is  used  for  the 
same  purposes.  The  quaUty  of  the  timber  is  afifected  much  by  whether 
the  tree  is  grown  singly  in  a  park  or  in  masses  in  a  plantation.  When 
the  tree  is  grown  singly,  with  all  its  branches  developed,  the  timber 
is  open  and  soft,  as  compared  with  that  of  trees  grown  in  a  mass,  and 
from  this  having  but  few  branches ;  in  the  latter  case  the  timber  is 
much  closer-grained,  of  finer  quality,  and  selb  at  a  higher  price  than 
in  the  other. 

1236.  Sail  and  situation, — This  species  thrives  best  upon  a  good 
deep  loam,  not  too  light  nor  too  dry.  However,  from  having  seen 
excellent  crops  of  this  tree  on  rather  stiff  clayey  soils,  as  well  as  on 
soils  of  an  opposite  nature,  we  are  prepared  to  say  that  it  is  by  no  means 
particular  as  regards  the  quality  of  the  soil,  provided  that  is  deep 
and  the  situation  sheltered.  It  does  not  succeed  well  on  an  exposed 
site :  all  the  best  trees  in  the  country  are  to  be  found  on  sheltered 
sites,  while  those  on  exposed  ones  are  found  small,  and  not  rising  to 
any  height.  This  species  is  well  adapted  for  planting  on  land  from 
which  a  crop  of  timber  has  been  taken,  and  may  be  planted  on  such 
sites  with  success  shortly  after  the  crop  of  old  timber  has  been  re- 
moved. 

1237.  Propagation  and  culture. — This  species  is  propagated  from 
the  seeds  in  the  same  manner  as  has  been  already  recommended  for 
the  spruce  fir.  The  cones  are  generally  ripe  about  the  1st  of  Novem- 
ber, and  the  seeds  are  very  easily  separated  from  the  cones  by  the 
heat  of  the  sun  in  dry  airy  days.  It  should  be  sown  about  the  first 
week  of  April,  upon  beds,  rather  thinly,  as  the  young  plants,  when 
they  come  up,  are  somewhat  spreading  in  their  habit.  The  plants 
should  remain  two  years  in  the  seed-beds,  when  they  may  be  planted 
out  into  nurseiy-rows ;  rather  thinly  also — as  they  are,  when  young, 
of  a  bushy  nature,  and  do  not  agree  with  confinement.  They  are  of 
slow  growth  in  their  young  state,  and  will  require  three  years  in  the 
TOW3  before  transplanting  into  the  forest  ground.  It  has  been  already 
stated  that  the  plants  are  tender  in  their  young  state.     This  is  so 
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much  the  case,  that  generally  it  is  found  necessary  to  protect  them 
in  the  beds  when  they  have  first  appeared  above  ground  in  the  months 
of  May  and  June,  as  a  very  slight  frost  injures  the  plants  in  their 
then  soft  and  tender  state. 

1238.  Large  trees  of  this  species  are  common  in  most  parts  of  the 
country,  many  of  them  of  heights  from  90  to  110  feet,  with  diameters 
of  stem  from  3  to  4^  feet. 


BBOTION  LI.— PICBA  BALSAMEA,   OB  BALM   OF  OILBAI)  SILVER  FIB. 

1239.  Specific  character. — Leaves  solitary,  entire,  or  emarginated 
at  the  end,  irregularly  two-rowed,  and  mostly  on  the  upper  part  of 
the  branches,  or  scattered  round  the  leading  shoots,  spreading,  flat, 
silvery  beneath  and  bright  green  above,  f  inch  long,  and  thickly  set 
on  the  branches.  Cones  cylindrical,  tapering  towards  the  point,  erect 
on  the  upper  part  of  the  branches,  or  nearly  so,  3  to  4  inches  long, 
and  about  1^  inch  broad,  of  a  dull  violet  colour,  and  sessile.  The 
bark  of  the  tree  is  thickly  interspersed  with  small  vesicles  containing 
a  clear  limpid  resin.  Points  of  the  cones  generally  tipped  with  resin, 
and  also  the  buds. 

1240.  Geography, — This  tree  is  indigenous  to  the  northern  states 
of  America,  to  Canada,  and  Nova  Scotia.  In  these  parts  we  have 
found  the  tree  growing  on  cold  wet-bottomed  lands,  and  frequently 
on  the  edges  of  swamps.  In  all  cases  it  forms  only  a  low  tree,  sel- 
dom exceeding  40  feet  in  height.  It  was  introduced  into  Britain  in 
1696. 

1241.  Description,  of  tree, — This  is  a  well-formed  pyramidal  tree,  in 
its  general  appearance  resembling  the  common  European  silver  fir ; 
but  very  seldom,  even  in  its  native  soil  and  climate,  found  above  40 
feet  high,  with  a  stem  of  from  12  to  14  inches  diameter  near  the 
ground.     It  grows  rapidly  in  its  young  stages,  but  in  Britain  it  does 
not  live  to  a  great  age,  and  seldom  is  found  of  more  than  thirty  years' 
standing,  as  it  then  seems  to  become  mature  with  us,  and  afterwards 
soon  dies  off.     It  is  a  useful  small  tree,  however,  as  it  grows  up  at 
first  much  more  rapidly  than  the  common  silver  fir,  and  produces 
shelter  to  other  more  valuable  trees  at  a  comparatively  early  stage. 
From  the  premature  character  of  the  species,  it  has  become  rather 
scarce  in  this  country,  although  it  is  perfectly  hardy  and  adapted  to 
our  climate.     Planters  seem  to  have  lost  taste  for  it  from  the  fact 
that  it  generally  becomes  matured  and  dies  off  when  other  kinds  of 
trees  of  the  same  age  are  in  their  most  vigorous  state  of  growth.      It 
cannot,  therefore,  be  recommended  but  as  a  hardy  specimen  of  the 
Picea  family,  suited  to  make  variety  in  a  pinetum  for  a  few  years. 
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and  to  give  its  shelter  to  more  tender  coniferae  till  they  attain  strength 
and  hardihood  to  stand  without  it. 

1242.  EcoTumii/i  uses  of  timber, — In  consequence  of  the  smallness 
of  this  tnree,  its  timber  is  not  applicable  to  many  purposes,  even  in 
America.  It  is  not  plentiful  in  Britain,  still  there  are  some  fair  speci- 
mens here  and  there. 

1243.  Soil  and  situation, — ^This  species  will  not  prosper  except  on 
a  deep,  rich,  moist  soil  On  light  and  dry  soib  it  soon  perishes ;  on 
such  we  have  seen  it  mature  and  die  off  when  only  some  twenty  years 
of  age,  although  it  had  grown  fast  on  it  for  the  first  ten  or  twelve 
years  of  that  period.  In  order  to  have  this  species  to  live  for  the 
greatest  length  of  time  its  nature  is  capable  of,  it  should  be  planted 
in  a  soil  such  as  the  willow  thrives  best  in. 

1244.  Propagation  and  culture, — This  species  produces  cones,  and 
sometimes  ripens  its  seeds  in  this  country,  and  it  may  be  readily  pro- 
pagated from  either  home-grown  or  imported  seed  by  the  mode  of 
treatment  we  have  already  recommended  for  the  propagation  of  P. 
pectinata.  The  young  plants  of  this  species  grow  much  more  rapidly 
than  those  of  P.  peetinaia,  and  therefore  they  do  not  require  to  stand 
so  long  in  the  nursery-rows  before  they  are  fit  to  be  put  out  on  their 
permanent  sites. 

1245.  On  many  places  in  the  country  specimens  of  this  Picea  are 
to  be  found,  from  25  to  35  feet  high. 


SIOTION  LIT. — PICSA  AHABILIS,   OB  THE  LOVBLT  SILVER  FIR. 

1246.  Specific  character, — Leaves  solitary,  linear,  flat,  entire,  blunt- 
pointed,  IJ  inch  long,  irregularly  and  densely  two-rowed,  incurved 
on  the  upper  side  of  the  branches,  bright  green  above  and  glaucous 
below  (see  fig.  127).  Branches  irregular  on  the  main  stem;  lateral 
ones  numerous,  tolerably  flat,  and  densely  covered  with  leavea 
Cones  erect,  solitary,  large,  ovate-cylindrical,  6  inches  long  and  2\ 
inches  broad,  slightly  tapering  to  both  ends,  and  woolly  when  young. 

1247.  Geography, — This  species  is  from  Northern  California,  where 
in  its  native  forests  it  is  found  growing  200  feet  high.  Mr  Jeffrey 
found  it  growing  on  the  slopes  of  the  mountains  at  an  elevation  of 
4000  feet,  with  the  leaves  very  small,  dark  green  above  and  silvery 
beneath,  with  horizontal  branches,  short  and  bushy,  growing  250  feet 
high  in  a  gravelly  soil,  and  5  feet  diameter.  It  was  introduced  in 
1831. 

1248.  Description  of  tree, — This  is  a  very  handsome  and  hardy 
species  of  Picea,  forming  a  densely-clothed  tree,  and  taking  a  beauti- 
ful pyramidal  habit  of  growth  as  it  attains  age  and  size. 


P10E&  AMABILIS. 


1249.  EeoTtomic  vms  of  timber. — Aa  ve  have  no  reliable  accounts 
as  to  the  quality  of  the  timber  of  this  species,  we  caDoot  speak  oo 
the  subject  of  it. 


1250,  SoU  and  situation. — So  far  as  we  have  had  eiperiencc  m 
the  cultivation  of  this  species,  it  seems  to  grow  well  in  any  common 
loam,  rather  heavy  than  light,  and  at  the  same  time  deep  and  open  in 
the  subsoil ;  and  ita  place  is  cei'tainly  in  a  low-lying  and  rather 
sheltered  situation.  It  thrives  well,  however,  even  on  moderately* 
exposed  parts,  but  on  such  it  does  not  grow  so  fast  as  on  a  rather 
low-lying  and  sheltered  site. 

1251.  Propoffotion  arid  cviture. — The  seeds  of  this  species  are  still 
very  scarce,  and  therefore  the  most  of  the  plants  we  have  in  the 
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coantrj  have  been  propagated  from  grafts.  Young  plants  are  very 
high-priced  in  consequence  of  the  want  of  seeds.  We  have  ourselves 
had  no  experience  in  the  rearing  of  this  species  from  seed,  as  we  have 
not  been  able  to  get  it  anywhere.  We  are  therefore  compelled  to 
lear  our  stock  of  young  plants  of  this  species  by  grafting  it  on  stocks 
of  more  plentiful  kinds. 

1252.  In  most  good  collections  of  the  newer  coniferse  fair  spe- 
cimens of  this  species  are  to  be  found,  of  heights  varying  from  10  to 
15  feet. 


SBCTION  LIU. — PIOBA  BRACTEATA,   OR  THE  LEAFY-BRACTED   SILVER  FIR. 

1253.  Specific  character, — Leaves  solitary,  2-rowed,  linear,  tapering 
to  both  ends,  alternate,  flat  on  the  upper  side,  entire,  and  sharp- 
pointed,  from  2  to  2^  inches  long,  and  rather  more  than  one-tenth 
of  an  inch  wide,  bright  green  above,  ribbed  with  two  silvery  white 
lines  below,  crowded  and  scattered  at  the  insertion  on  the  branches, 
bat  2-rowed  and  extended  above.  Branches  in  whorls,  spreading, 
slender;  lower  ones  drooping,  lesser  ones  bent  downwards.  Buds 
composed  of  large,  loose,  elliptic,  pale  yellow  scales,  destitute  of 
resin,  axillaiy,  and  scattered  along  the  branches,  but  mostly  towards 
the  points.  Cones  ovate,  erect,  on  very  short  footstalks,  4  inches 
long  and  2  inches  wide,  in  great  clusters  on  the  upper  side  of  the 
top  adult  branches.  Scales  kidney-shaped,  concave,  and  rounded  on 
the  upper  margin,  and  stipulate  at  the  back.  Bracteas  wedge-shaped, 
3-lobed,  the  middle  one  2  inches  long,  recurved,  particularly  those 
towards  the  base,  which  are  the  longest,  while  those  towards  the 
summit  are  nearly  straight,  much  shorter,  and  but  little  changed  in 
appearance  or  colour  from  the  ordinary  leaves.  The  lateral  lobes  are 
very  short,  and  extend  very  little  beyond  the  end  of  the  scales. 

1254.  Oeography, — This  species  was  first  discovered  by  Dr  Coulter 
on  the  sea-range  of  Santa  Lucia  in  Upper  California,  at  an  elevation 
of  from  2500  to  3000  feet  above  the  sea-level.  Douglas  afterwards 
met  with  it  at  an  elevation  of  6000  feet  on  the  Calif omian  moun- 
tains, in  lat.  36**  K     Introduced  into  Britain  in  1857. 

1255.  Description  of  tree, — This  species  is  said  to  attain  heights 
of  from  120  to  150  feet,  with  stems  straight  as  an  arrow,  but  rather 
alender,  seldom  exceeding  from  2  to  3  feet  diameter.  We  have  as 
yet  no  large  specimens  of  the  tree  in  this  country  to  enable  us  to 
Judge  of  its  character;  but  judging  from  the  plants  we  have,  we 
should  say  that  it  is  likely  to  form  a  handsome  tree  with  us,  and 
ia  well  worthy  of  a  place  in  our  parks  and  pinetums.  It  may  be 
characterised  as  tolerably  hardy.      It  is  predisposed  to  start  into 
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growth  early  in  the  season,  and  in  consequence  of  this  it  is  liable  to 
get  injured  by  late  spring  frosts.  On  this  account  it  should  always 
be  planted  on  a  northern  aspect,  and  never  on  eastern  or  southern 
ones. 

1256.  EcoTiomic  uses  of  timber. — As  yet  we  have  no  particular  ac- 
counts as  to  the  qualities  of  the  timber  of  this  species.  It  is  said  to 
be  very  resinous,  and  this  may  be  taken  as  a  good  index  of  its  dura- 
bility. 

1257.  Soil  and  sUtuUion. — It  is  said  that  the  natural  soil  for  this 
species  is  that  on  a  limestone  formation.  If  so,  the  tree  must  be 
most  suited  for  the  chalk  and  limestone  districts  of  this  country. 
It  seems  to  grow  well,  however,  on  the  common  loams  of  the  country, 
but  does  not  succeed  on  very  light  nor  on  heavy  soils.  In  making 
these  latter  remarks,  we  speak  from  our  own  observations  in  respect 
to  the  species  as  we  have  found  plants  of  it  in  various  parts  of  the 
country.  As  to  situation,  from  its  disposition  to  start  early  into 
growth  in  spring,  it  should  be  planted  on  a  northern  or  western 
aspect,  as  by  doing  so  it  will  not  start  so  early  into  growth  as  it 
would  do  on  an  opposite  aspect,  and  will  on  that  account  be  less 
likely  to  be  injured  by  late  frosts  in  spring. 

1258.  Propagation  and  culture, — ^The  seeds  of  this  tree  are  still 
very  scarce,  and  difficult  to  be  obtained.  It  requires  to  be  sown  in 
a  cold  frame  with  us;  and  the  young  plants  need  protection  for 
the  first  two  winters  after  they  have  come  up.  As  they  attain  size 
and  firmness  in  the  texture  of  their  wood,  they  become  quite  hardy, 
however ;  and  after  they  have  become  pretty  stout,  the  only  thing  to 
guard  against  is  the  liability  of  the  young  growths  to  be  injured  by 
frosts  in  the  first  of  summer  when  they  start  to  grow.  In  this  re- 
spect the  species  under  notice  resembles  our  common  silver  fir,  both 
being  liable  to  be  injured  by  frosts  when  young,  but  gradually  be- 
coming hardy  as  they  attain  size  and  firmness  in  the  texture  of  their 
wood. 

1259.  Specimens  of  this  very  pretty  Picea  are  now  plentiful,  and 
in  most  good  pinetums  they  are  found  of  heights  of  from  15  to  20  feet 


SBCTION   LIV. — FIGEA  ORANDIS,   OR  THB  OREAT  CALIFORNIAN  SILVER    FIS. 

1260.  Specific  character,  —  Leaves  linear,  flat,  channeled  above, 
emarginate,  or  with  a  small  notch  at  the  point,  and  all  irregulaily 
arranged  horizontally  in  double  rows  on  each  side  of  the  brancbletSs 
in  a  more  or  less  pectinate  manner,  on  short  twisted  footstalks  ;  those 
forming  the  upper  tiers  on  each  side  of  the  shoots  are  much  the 
shortest,  and  little  more  than  |  of  an  inch  in  length,  wlule  the 
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majority  of  those  comprising  the  under  series  are  of  various  lengths, 
and  nearly  double  that  of  the  upper  ones,  but  not  broader,  and  all  of 
a  deep  glossy  green  above,  and  with  two  silvery-white  bands  below, 
between  the  mid-rib  and  thickened  mai^ns,  both  of  which  are  of 
a  bright-green  colour.  Branches  mostly  in  horizontal  whorls,  flat 
and  spreading ;  branchlets  glossy,  smooth,  rather  short,  compact,  and 
placed  laterally  in  two  horizontal  rows,  and,  when  young,  with  quite 
a  varnished  appearance.  Cones  erect,  cylindrical,  and  from  3^  to  4^ 
inches  long  and  1^  inch  broad.  Scales  broad  transversely,  crescent- 
shaped,  rounded  on  the  exposed  part,  incurved  at  the  edges,  closely 
placed,  tolerably  equal  in  size,  downy  externally,  deciduous  when 
fully  matured,  and  with  the  small  fringed  dorsal  bracteas  entirely 
iudden  by  the  overlapping  scales. 

1261.  Geography , — This  truly  grand  species  of  Kcea  was  first  dis- 
covered by  Douglas  in  Northern  California,  but  more  recently  Mr 
Bridges  and  others  found  it  in  British  Columbia  and  Vancouver 
Island.     Douglas  first  sent  its  seeds  to  Britain  in  1831. 

1262.  Description  of  tree. — In  its  native  habitats  this  tree  grows  to 
a  large  size,  from  150  to  200  feet  in  height,  with  a  habit  very  much 
resembling  the  common  silver  fir  when  the  trees  are  full  grown,  but 
differing  in  the  young  shoots  having  a  polished  and  glossy  appear- 
ance.    The  very  deep  glossy  green  of  the  foliage  of  this  species  gives 
it  a  cheerful  aspect,  and,  besides,  the  denseness  of  its  foliage  gives  the 
tree  a  fine  clothed  appearance,  making  it  in  all  respects  as  handsome 
and  as  ornamental  a  species  of  Picea  as  we  have.     The  tree  is  quite 
hardy,  although,  like  our  common  silver  fir,  it  is  Uable  to  have  its 
young  shoots  injured  by  late  frosts  in  the  younger  stages  of  its 
growth,  from  its  tendency  to  start  early  into  growth,  especially  if  it 
is  planted  on  an  early  or  southern  exposure. 

1263.  Economic  uses  of  timber.— "Vf^  have  no  reliable  information 
to  give  on  this  point. 

1264.  SoU  and  situation, — This  species  seems  to  grow  best  on  a 

cool  and  somewhat  moist-bottomed  land,  such  as  generally  prevails 

in  alluvial  and  fiat  parta  of  the  country.     It  does  well,  however,  on 

dry  lands,  even  at  considerable  elevations,  as  is  proved  from  the 

success  of  many  fine  specimens  now  growing  luxuriantly  in  many 

parts  of  the  country.     It  is  as  hardy  as  our  common  silver  fir,  and 

is  deservedly  a  general  favourite  with  all  arboriculturists.     We  have 

to  recommend  that  this  species  should  be  extensively  planted  in  the 

parks  of  our  landed  proprietors,  as  there  are  few  trees  of  a  more 

ornamental  character,  and  as  it  cannot  fail  to  succeed  well  on  most 

parks  when  planted  in  proper  situations  among  existing  old  trees, 

which  would  shelter  it  from  prevailing  storms  till  it  got  of  some  size 

to  resist  them  itself. 
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1265.  Propagation  and  culture. — ^The  seed  of  this  species  is  stfll 
scarce,  and  only  to  be  had  in  small  quantities  from  time  to  time.  It 
is  so  valaable  that  most  cultivators  sow  it  in  a  cold  frame,  in  order 
to  prevent  risk  from  frost  to  the  young  plants,  which  are  generally 
protected  for  the  first  year  or  two,  and  gradually  exposed  as  they 
become  stronger.  As  already  stated,  the  tree  is  as  hardy  as  our 
common  silver  fir,  and  were  the  seeds  of  the  one  as  plentiful  as  those 
of  the  other,  no  sowing  in  cold  frames  would  be  necessary  for  the  one 
under  notice.  It  is  the  scarcity  of  the  seed  of  this  tree  that  makes 
us  so  careful  of  the  plants  we  rear  from  it.  Many  plants  are,  how- 
ever, still  reared  by  grafting  and  layering. 

1266.  Specimens  of  this  Picea,  of  heights  of  from  20  to  30  feet^ 
are  now  plentiful  in  the  country. 


B1BCTI0N   LV. — PICEA  CEPHALONICA,   OR  THE   MOUNT  KN08  FIB. 

1267.  Specific  character. — Leaves  solitary,  flat,  dagger-shaped,  and 
standing  at  nearly  right  angles  on  every  side  of  the  branches,  but 
chiefly  on  the  upper  side,  of  a  dark  shining  green  above,  and  with 
two  silvery  lines  beneath,  tapering  from  the  base  to  the  point,  which 
terminates  in  a  sharp  point ;  footstalks  very  short,  dilated  at  the  base, 
and  twisted.      Buds  prominent,  stiff,  pointed,  and  covered  with  a 
glossy  resin.     Branches  very  numerous,  in  regular  tiers  on  the  main 
stem,  but  branching  in  all  directions  in  the  lateral  ones.      Cones 
erect,  straight,  cylindrical,  axillary,  tapering  at  both  ends,  5  or  6 
inches  long  and  1  ^  inch  broad.     Scales  rounded  on  the  upper  part, 
broad  and  entire,  wedge-shaped  below.     Bracteas  projecting  beyond 
the  scales,  Unear-oblong,  with  the  lower  end  much  attenuated,  and 
tapering  gradually  into  a  stiff,  unequally-toothed,  and  reflexed  sharp 
point  at  the  top. 

1268.  Cfeograpky. — This  beautiful  species  of  Picea  is  found  on  the 
highest  mountain  in  Cephalonia,  called  Mount  Enos,  or  the  Black 
Mountain,  at  an  elevation  of  some  4000  or  5000  feet,  and  was  intro- 
duced into  Britain  by  General  Kapier  when  Governor  of  Cephalonia ; 
but  it  has  since  been  found  on  the  different  mountains  in  Oreeoe, 
particularly  on  the  Sacred  Apollo  and  Mount  Parnassus,  also  on  the 
lofty  and  rugged  Mount  (Eta.     Introduced  in  1824. 

1269.  Description  of  tree. — It  is  said  that  this  species  of  silver  fir 
in  its  native  mountains  attains  great  bulk  of  timber,  but  does  not  rise 
to  very  great  heights  of  stem.  It  seems  to  grow  with  a  spreading 
head  to  the  height  of  some  60  feet,  often  with  stems  10  feet  in  cir- 
cumference. This  forms  a  very  beautiful  tree  when  standing  alone 
on  a  park,  its  numerous  and  regular  tiers  of  branches  standing  very 
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dose  together  giving  it  a  peculiar  aspect  In  its  younger  stages  the 
tiee  is  very  branchy,  looking  generally  more  like  a  large  bush  than  a 
yonng  tree ;  but  after  it  gets  fairly  established  in  its  site,  it  grows 
more  rapidly  to  height,  and  ere  long  assumes  a  fine  pyramidal  tree- 
form.  It  is  quite  hardy  on  dry  situations  at  a  moderate  elevation, 
but  does  not  prosper  well  on  high  or  exposed  sites.  It  seems  to 
thrive  best  on  sites  not  far  from  the  sea,  and  least  so  on  high-lying 
inland  sites.     In  the  latter  situations  it  gets  iigured  by  frost 

1270.  Samomic  uses  of  timber, — The  timber  of  this  species  is  said 
to  be  hard  and  durable,  and  on  examining  the  nature  of  the  young 
wood  of  it,  it  seems  close-grained,  and  likely  to  produce  good  timber 
when  matured. 

1271.  SM  and  situation. — From  examinations  of  the  land  on 
which  we  have  found  this  tree  growing,  we  should  say  that  it  prefers 
a  good,  dry,  light  loam  to  any  other  description  of  soil.  On  heavy 
and  cold-bottomed  lands,  where  many  of  the  other  silver  firs  grow 
inxoriantly,  this  one  does  not  prosper,  but  remains  a  stunted  bush, 
generally  speaking ;  but  on  light  and  dry  loams  not  much  elevated 
we  have  always  found  the  tree  prosper  well,  generally  making  growths 
of  from  12  to  14  inches  a-year,  and  sometimes  even  more  in  the 
leading  shoots.  This  is  a  tree  which  deserves  a  place  in  every  park 
and  pinetom,  as  its  dagger-shaped  foliage,  standing  at  nearly  right 
angles  upon  the  branches,  gives  it  a  peculiar  effect  among  other  trees, 
of  whatever  kinds. 

1272.  Propoffotion  and  culture. — ^Although  a  few  packages  of  the 
seed  of  this  tree  come  to  hand  now  and  then,  still  it  is  very  scarce 
and  difficult  to  be  had,  and  it  very  often  happens  that  the  seeds  im- 
ported are  bad,  and  few  plants  can  be  had  from  them.  When  re- 
ceived, it  is  best  to  sow  it  as  has  been  recommended  for  the  propa- 
gation of  the  immediately  foregoing  species.  We  may  mention  here, 
however,  that  the  species  under  notice  is  very  readily  propagated  by 
cuttings,  and  that  the  greater  part  of  the  plants  sold  are  produced  in 
this  way.     They  may  be  also  propagated  by  layering. 

1273.  There  are  few  pinetums  in  this  country  that  have  not  fair 
specimens  of  this  Picea,  some  of  them  of  heights  ranging  from  40  to 
about  50  feet. 


SECTION   liVI. — PICBA  LOWIANA,   OR  LOW'S  OALIFOBNIAN   SILVER  FIR. 

1274.  Specific  character.  —  Leaves  long,  linear,  flat,  and  quite 
straight,  chazmeled  above,  more  or  less  twisted  at  the  base,  rather 
distant,  and  strictly  arranged  in  two  horizontal  rows  along  the  shoots, 
and  from  1 1  to  2  ^  inches  long,  and  ^  of  an  inch  broad,  blunt-pointed, 
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or  with  a  slight  notch  iu  the  centre,  particularly  those  on  the  adult 
trees,  and  all  of  a  dull  glaucous  green  above,  but  much  paler,  and 
with  two  faint  glaucous  bands  below,  between  the  elevated  mid-rib 
and  thickened  margins.  Branches  in  distant  whorls,  horizontally  placed, 
and  rather  slender ;  branchlets  more  or  less  opposite,  quite  smooth, 
slender,  laterally  placed  in  two  horizontal  rows,  and  of  a  pale  yel- 
lowish colour.  Cones  from  3j^  to  5  inches  long,  and  1|  inch  broad, 
erect,  cylindrical,  obtuse  at  the  point,  rounded  at  the  base,  of  a  pale- 
brown  colour,  and  emitting  numerous  transparent  resinous  tears 
externally,  and  very  similar  in  shape  and  general  appearance  to  those 
of  Picea  grandis,  but  somewhat  larger.  Scales  broad,  more  or  less 
crescent  -  shaped,  rounded  on  the  outer  side,  incurved  round  the 
margins,  wooUy  on  the  exposed  parts,  tolerably  equal  in  size,  and 
deciduous  when  fully  matured.  Bracteas  veiy  minute,  dorsally 
placed  at  the  base  of  the  scales,  broader  than  long,  somewhat 
rounded,  wedge-shaped  on  the  upper  part,  toothed  or  fringed  round 
the  edges,  and  with  a  prolonged  sharp  point  in  the  centre. 

1276.  Geography, — This  species  is  found  in  British  Columbia  and 
Northern  California  frequently  upwards  of  250  feet  high,  with  stems 
from  4  to  6  feet  in  diameter,  and  for  the  most  part  in  valleys  and  on 
the  alluvial  banks  of  rivers.     Introduced  in  1860. 

1276.  Description  of  tree, — This  species  is  very  frequently  found 
in  places  under  the  name  of  P.  lasiocarpa,  and  we  think  it  well  to 
note  this  here  to  avoid  any  misunderstanding  that  might  arise  from 
the  difference  of  the  names.     Some  consider  the  P,  lasiocarpa  as  a 
distinct  species  from  P.  Zoioiana,  but  the  difference  seems  too  unim- 
portant to  be  specific.     This  species  also  forms  a  grand  and  beautiful 
tree,  and  is  well  deserving  of  a  place  in  every  collection  of  coniferse, 
and  in  every  park  where  variety  of  form  and  foliage  is  aimed  at  in 
the  most  perfect  manner  that  can  be  attained.     There  is  no  stifihess 
in  the  habit  of  this  species,  as  the  branches  are  developed  in  distinct 
whorls,  and  horizontally  placed,  and  their  rather  slender  forms  give 
the  whole  plant  a  natural  and  graceful  outline,  which  is  much  im* 
proved  by  the  comparative  light  green  of  the — for  a  Picea — long 
leaves.     This  is  also  a  very  hardy  species,  which  is  a  great  recom- 
mendation to  it.     It  does  not  start  into  growth  early  like  some  of 
the  Picea  family,  and  from  this  its  young  shoots  are  never  injured 
by  late  frosts,  but  are  preserved  healthy  and  uninjured  all  the  season 
round ;  therefore  we  need  only  remark  further  under  this  head,  that 
the  tree  is  one  that  ought  especially  to  be  cultivated,  as  its  har- 
dihood for  our  climate  seems  already  undoubted  and  established, 
although  it  has  not  yet  been  many  years  among  ua 

1277.  Economic  uses  of  timber, — As  yet   there  are   no  reliable 
accounts  as  to  the  quality  of  the  timber  of  this  species. 
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1278.  Soil  and  sUtuUion, — For  this  species  these  may  be  the  same 
as  has  been  stated  in  reference  to  P.  gravdis. 

1279.  Propagation  and  culture. — The  seeds  of  this  species  are  as 
scarce  as  those  of  P.  grandis,  and  are  seldom  to  be  had.  When  it 
does  come  to  hand  it  is  sown  in  a  cold  frame  to  insure  its  success, 
and  if  possible  to  prevent  the  failure  of  even  one  plant.  Plants  are 
generally  propagated  from  grafts  and  layers,  however. 

1280.  Of  this  species  specimens  are  plentiful  in  many  parts  of 
the  country,  of  heights  ranging  from  20  to  nearly  30  feet. 


SBCnON   LYII. — PIOEA  NOBILIS,   OR  THB  NOBLE  SILVER  FIR. 

1281.  Specific  character, — Leaves  solitary,  rigid,  crowded,  irregu- 
larly 2-rowed,  mostly  on  the  upper  side  of  the  branches,  from  |  inch 
to  2  inches  long,  linear,  falcate,  compressed,  and  turned  upwards, 
flat,  rich  bluish  green  above,  and  silvery  below,  and  when  viewed  at 
a  short  distance  the  foliage  appears  a  beautiful  mass  of  rich  silvery 
green,  with  shades  and  tints  of  violet  (see  fig.  128).     Cones  soli- 
tary on  the  upper  part  of  the  top  branches>  cylindrical,  thick,  and 
rather  obtuse,  from  5  to  8  inches  long,  and  from   2  to  3  inches 
broad,  at  first  yellowish  green,  changing  to  yellowish  purple  as  they 
arrive  at  maturity.      Scales    triangular,  with  the   edges  incurved, 
entire  on  the  margin,  and  without  the  bract,  1}  inch  long,  and  the 
same  broad.     Bracteas  projecting,  imbricated  backwards,  and  longer 
than  the  scales,  jagged  round  the  edges  on  the  exposed  part,  |  of 
an  inch  long,  and  with  a  long  and  rather  brotid  point  or  tail  in  the 
middle. 

1282.  Geography. — This  tree  forms  vast  forests  upon  the  moun- 
tains of  Northern  California.  It  is  found  growing  on  the  north-west 
coast  of  North  America,  along  the  banks  of  the  Columbia  Biver.  Mr 
Jefirey  found  it  on  the  Shasta  Mountains  at  an  elevation  of  from 
6000  to  8000  feet  above  the  sea-level.  It  was  introduced  into 
Britain  by  Douglas  in  1831. 

1283.  Description  of  tree. — This  is  perhaps  one  of  the  most  orna- 
mental of  the  Picea  tribe.  It  grows  to  heights  varying  from  150  to 
200  feet,  with  stems  from  3  to  4^  feet  in  diameter,  forming  truly 
grand  specimens,  both  in  respect  to  bulk  of  timber  and  ornamental 
appearance.  The  branches  grow  out  nearly  at  right  angles  to  the 
stem,  forming  as  it  were  horizontal  tiers,  densely  clothed  with  beau- 
tiful, short,  curved  leaves,  which,  on  the  younger  branches,  are  of  a 
delicate  silvery  green,  and  on  the  older  ones  of  a  much  darker  hue. 
The  bark  of  the  stem  of  the  tree  is  of  a  cinnamon  colour,  but  on  the 
younger  branches  it  is  of  a  yellowish  green,  while  on  the  older  ones 
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it  ia  of  a  purple  hue.  This  is  a  thoroughly  hardy  tree,  of  tolerably 
rapid  growth  in  this  countiy,  and  seems  to  suit  our  climate  well, 
always,  as  it  were,  keeping  op  a  sound  constitution,  and  never  affected 
hy  oar  coldest  winters. 

rig.  128. 


1284.  Eamamic  iises  of  timber. — The  timber  of  this  species  is  of  a 
soft  description,  and  white  in  colour,  so  that  as  a  dmher-tree  it  most 
rank  only  in  the  second  class. 

1285.  Soil  and  situation. — This  tree  seems  by  no  means  particnlar 
as  to  soil  and  situation,  for  we  have  good  and  healthy  specimens  of 
it  growing  well  in  most  kinds  of  soils,  and  on  a  great  variety  of  situ- 
ations. Hitherto  it  has,  of  course,  like  aU  other  of  oar  rarer  trees, 
been  planted  in  special  spots,  so  that  we  have  not  yet  had  a  wide 
range  of  experience  as  to  how  far  it  may  be  suited  to  grow  oa  -very 
dry  and  exposed  hUlsides,  or  on  cold-bottomed  hollows,  snch  as  the 
common  silver  fir  thrives  well  on.  Still,  we  are  led  to  think,  from 
our  observations  as  to  the  constitution  of  the  species,  that    it  is 
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ad[q[)ted  to  grow  better  on  cool-bottomed  lands  than  on  those  of  a 
diy  natuie. 

1286.  Propagation  and  ciUtv/re. — This  species  is  hardy,  and  easily 
raised  from  seeds  sown  in  the  usual  way  without  any  special  protec- 
tion whatever.  Seeds  of  this  tree  ripen  in  Britain,  and  plants  have 
been  raised  from  them;  but  in  all  cases  where  seeds  can  be  had 
gathered  from  trees  grown  in  its  native  forests  in  California,  they  are 
to  be  preferred,  as  plants  raised  from  seeds  taken  from  trees  grown 
ia  Britain  are  generally  found  of  a  comparatively  weak  constitution, 
and  frequently  become  diseased  at  an  early  stage  of  their  growth. 
It  is  now  a  well-understood  fact  that  plants — ^not  only  of  this  species, 
but  of  others  of  the  cone-bearing  kinds— raised  from  home-grown 
seeds,  are  not  so  strong  and  healthy  as  plants  grown  from  seeds 
brought  &om  their  native  country ;  and  it  has  been  observed  that  a 
very  large  proportion  of  the  seedlings  from  home-grown  seeds  become 
diseased  at  an  early  stage,  the  leaves  first  decaying  at  the  points,  and 
gradually  becoming  wholly  dead.  As  this  is  a  subject  of  vast  im- 
portance to  arboriculture,  we  intend  to  devote  a  section  specially  to 
its  consideration,  which  the  reader  will  find  in  its  own  place  in  this 
work. 

1287.  Large  specimens  of  this  noble  tree  are  now  plentiful  in  the 
older  pinetums  of  Britain ;  many  of  them  of  heights  varying  from  40 
to  nearly  60  feet 
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1288.  Spedfio  character, — Leaves  solitary,  somewhat  2 -rowed, 
curved  upwards,  linear,  from  f  inch  to  1  inch  long,  with  the  point 
emarginate,  pale  yellowish  green  above,  channeled  below,  with  a 
silver  glaucous  line  on  each  side  of  the  midrib,  equal  in  breadth  to 
the  keel,  and  thickened  margins,  more  or  less  twisted  at  the  base,  and 
flat.  Branches  dense,  and  regularly  disposed,  the  lower  ones  hori- 
zontal,  the  upper  ones  rising  at  a  more  acute  angle ;  young  shoots 
quite  smooth  and  glossy.  Cones  on  very  short  footstalks,  erect  on 
the  upper  side  of  the  branches,  from  4|  to  6  inches  long,  2\  inches 
diameter,  and  egg-shaped,  a  little  blunted  at  the  ends.  Scales  closely 
adpressed,  cup-shaped,  very  obtusa  Bracteas  adhering  to  the  narrow 
base  of  the  scales,  but  afterwards  free  and  extending  beyond  the  scales, 
getting  wider  by  degrees  from  the  base  outwards,  rarely  ovate,  often 
cordate,  reflexed  at  the  apex,  and  incumbent  on  the  lower  scale,  with 
the  point  a  line  and  a  haLF  long. 

1289.  Geography, — ^This  species  is  found  very  common  on  the 
mountains  of  the  Crimea,  and  the  Alpine  regions  to  the  east  of  the 
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Black  Sea.  Professor  Nordmann  of  Odessa  discovered  it  first  on  the 
summit  of  the  Adshar  Mountains,  towards  the  sources  of  the  Kur, 
at  an  elevation  of  6000  feet  It  was  introduced  into  Britain  in 
1845. 

1290.  Description  of  tree, — This  is  decidedly  the  hardiest  species 
of  silver  fir  that  has  yet  been  introduced  into  this  country,  being,  in 
our  opinion,  more  hardy  than  our  common  silver  fir,  as  we  have  never 
seen  its  young  shoots  in  any  way  injured  by  late  frosts,  while  those 
of  the  common  silver  fir  are  generally  very  much  so.  This  of  course 
arises  from  the  fact  that  the  P.  pectinata  starts  into  growth  early  in 
the  season,  while  the  P.  Nordmanniana  does  not  begin  to  grow  tUl 
the  season  is  well  advanced  and  the  frosts  have  passed.  This  is  truly 
a  noble  species  of  Picea,  and  is  worthy  of  general  cultivation  in  all 
plantations,  not  only  for  ornament,  but  for  the  sake  of  its  timber  as 
well,  as  that  is  known  to  be  fully  equal  to  the  timber  of  the  P.  pec- 
tincUa,  or  common  silver  fir.  Its  habit  of  growth  while  young  is  broad 
and  bushy.  As  it  becomes  well  established  in  the  ground,  however, 
it  pushes  rapidly  upwards,  ere  long  becoming  a  well-balanced  and 
majestic  tree,  densely  clothed  with  beautiful  light-green  foliage,  alto- 
gether forming  a  highly  ornamental  object. 

1291.  Hconomic  rises  of  timber, — ^The  timber  of  this  species  is  said 
to  be  good,  and  harder  than  that  of  the  celebrated  Oriental  spruce  fir. 
It  seems,  however,  that  this  species  does  not  attain  such  a  large  bulk 
of  timber  as  the  common  silver  fir  does,  its  general  height  being  stated 
as  under  100  feet,  and  seldom  found  to  exceed  that  height. 

1292.  Soil  and  situation, — So  far  as  we  have  had  experience  in 
the  cultivation  of  this  Picea,  we  are  led  to  state  that  it  does  well  in 
almost  all  descriptions  of  land  not  absolutely  wet  nor  excessively  light 
and  dry.  The  tree,  so  to  speak,  seems  to  be  of  an  iron  constitution, 
capable  of  growing  healthily  and  profitably  in  all  soils  and  situations 
where  pines  and  firs  generally  wiU  grow. 

1293.  Propagation  and  culture. — This  species  requires  no  particu- 
lar mode  of  treatment  in  its  propagation.  The  seeds  can  now  be  had 
plentifully  as  compared  with  those  of  many  other  kinds  of  Picea,  and 
are  procured  from  seed-merchants  on  the  continent  of  Europe.  When 
received  they  may  be  sown  on  any  moderately  good  piece  of  land,  in 
the  same  way  as  recommended  for  the  common  silver  fir,  and  the 
young  plants  may  be  dealt  with  in  the  same  way  as  recommended 
for  those  of  that  species. 

1294.  Specimens  of  this  Picea  are  plentiful  on  many  parts  of  the 
country,  of  heights  from  25  to  40  feet. 
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SECTION    LIZ. — PICEA  PINDfiOW,   OB  THE   UPRIGHT   INDIAN   SILVER  FIR. 

1295.  Specific  character, — Leaves  solitary,  flat,  and  at  first  all 
round  the  shoots,  but  finally  disposed  into  two  row^s  on  the  branchlets 
horizontally,  with  the  upper  surface  of  the  deepest  green,  almost  black 
when  fully  matured,  and  the  under  one  having  two  faint,  white,  sil- 
very lines,  from  1^  to  2^  inches  long,  and  rather  more  than  one  line 
broad,  with  acutely  two-toothed  ends.  Branches  in  whorls,  horizontal, 
and  spreading ;  branchlets  opposite  in  two  rows.  Cones  erect,  soli- 
tary, 4^  to  6  inches  long,  and  from  3  to  4  inches  broad,  cylindrical 
or  elongated,  flat  at  the  ends,  deep  purple,  smooth  on  the  surface,  and 
growing  on  the  upper  surface  of  the  top  branches. 

1296.  Geography. — This  species  of  Picea  is  from  India,  as  its 
name  indicates,  and  is  found  abundantly  in  Bhootan  on  mountains  at 
elevations  ranging  from  10,000  to  12,000  feet  above  sea-level.  In 
Eamaoon  it  is  found  at  from  7000  to  9000  feet  of  elevation,  where 
it  clothes  the  sources  of  the  '*  KosUla  "  in  a  forest  of  unusual  gloom 
and  thickness.  It  grows  also  on  the  easternmost  range  of  the  Hima- 
layas, and  also  on  the  Choor  and  Kedarkanta  Mountains,  at  elevations 
of  from  8500  to  12,000  feet,  and  on  all  other  ranges  of  similar 
heights,  where  the  stems  attain  great  height  and  girth — some  of  the 
trees  on  the  Choor  Mountains  measuring  20  feet  round  at  5  feet  from 
the  ground,  and  upwards  of  150  feet  high,  with  the  stem  densely 
clothed  with  short  branches,  bearing  but  little  proportion  in  length 
to  the  height  of  the  tree.     Introduced  into  Britain  in  1837. 

1297.  Description  of  tree, — This  tree  is,  generally  speaking,  quite 
hardy  in  Britain,  but,  like  our  common  silver  fir,  it  is  disposed  to 
start  early  into  growth,  and  consequently  it  is  very  liable  to  have  its 
young  shoots  injured  by  frost  in  the  early  part  of  the  summer.  It 
forms  a  handsome  upright-growing  tree,  and  is  worthy  of  a  place  in 
every  pinettim  where  it  can  have  a  northern  aspect  with  a  suitable 
soil.  It  can  only  be  recommended  as  an  ornamental  specimen,  how- 
ever, as  from  its  general  characteristics  it  does  not  seem  to  be  adapted 
ever  to  become  a  useful  timber-tree  in  Britain. 

1298.  JEconomic  uses  of  timber. — ^The  timber  of  this  species  is  soft 
and  spongy,  and  evidently  is  not  of  a  durable  description.  It  is  said 
to  rot  very  quickly  when  exposed  to  the  action  of  rain  and  sun. 

1299.  Sail  and  situation. — This  species  grows  rapidly  on  any  soil 
of  a  light  loamy  character,  deep  and  porous,  not  sandy  nor  too  dry, 
nor  clayey  nor  cold-bottomed.  It  tlirives  better  on  a  moderately 
elevated  and  dry  site  than  on  a  low-lying  and  humid  one,  and  on  a 
western  or  northern  aspect  better  than  on  an  eastern  or  southern  one. 
To  preserve  this  species  in  health  it  requires  to  be  shaded  from  the 
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morning's  and  forenoon's  sun,  as  when  exposed  to  the  direct  rays  of 
the  sun  before  mid-day  it  starts  early  into  growth,  and  consequently 
gets  its  shoots  injured  by  frosts. 

1300.  FrapagcUian  and  culture, — The  seed  of  this  species,  like 
that  of  all  the  other  newer  Piceas,  is  very  scarce,  and  to  be  had  only 
in  small  quantities  from  time  to  time.  It  may  be  sown  and  the 
young  plants  treated  in  all  respects  as  has  been  recommended  for  the 
Picea  hucteata.  This  species  also  may  be  propagated  by  grafts  and 
layers  very  readily. 

1301.  Specimens  of  this  Picea  are  plentiful  in  the  country,  of 
heights  from  20  to  nearly  30  feet 
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1302.  Specific  chardder. — ^Leaves  solitary,  regularly  and  thickly 
disposed  around  the  branches,  short,  |  inch  long,  and  placed  at  right 
angles  to  the  branchlets,  very  stiff,  sharp-pointed,  flat  on  the  upper 
surface,  and  with  a  central  rib  slightly  marked  on  each  side  by  two 
furrows,  which  forms  the  only  and  very  superficial  indication  of  the 
two  silvery  lines  so  strikingly  conspicuous  on  the  under  side  of  the 
leaves  in  the  silver  fir  tribe.  Branches  regularly  in  whorls  on  the 
main  stem,  very  densely  clothed  with  laterals  even  to  their  base,  and 
scarcely  extending  any  wider  than  those  branches  nearer,  giving  the 
tree  a  shape  rather  that  of  a  cylinder  than  a  pyramid ;  the  young 
shoots  also  have  a  cylindrical  shape  on  account  of  the  leaves  being 
so  thickly  placed  at  right  angles  all  round  the  stem.  Bark  darker 
in  colour  and  more  scsdy  than  that  of  the  common  silver  fir.  Ck)nes 
erect,  in  great  numbers  on  the  upper  part  of  the  top  branches  towards 
their  extremities,  and  without  any  footstalks,  oval,  cylindrical  in  form, 
terminating  abruptly  at  the  top,  often  with  a  small  elevated  pointy 
from  4  to  6  inches  long,  and  from  2  to  2|  inches  broad.  Bracteas 
small,  concealed  by  the  scales,  and  not  extending  beyond  them. 

1303.  Geography. — ^This  species  is  found  in  Spain  on  the  moun- 
tains between  Bonda  and  Malaga  in  Granada,  and  forming  forests  on 
the  higher  parts  of  the  Sierra  de  la  Nieve,  at  an  elevation  of  bom 
4000  to  6000  feet.  It  abounds  in  all  the  higher  mountains,  parti- 
cularly on  the  northern  exposures,  reaching  even  near  the  suminit8» 
where  the  snow  lies  at  least  four  or  five  months  in  the  year.  It  was 
introduced  into  Britain  in  1838. 

1304.  Description  of  tree. — This  species  attains  heights  bora  60  to 
70  feet,  with  a  dense  branching  head,  forming  a  most  beautiful  tree 
at  all  stages  of  its  growth.  In  its  younger  stages  it  resembles  P. 
cephalonica  very  much.     It  may  be  easily  distinguished  fironti  that 
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species,  however,  by  the  different  form  of  its  leaves,  which  are 
broader,  not  so  sharp,  and  are  not  twisted  at  the  base  as  in  P.  cqfJui^ 
laniea.  It  is  a  thoroughly  hardy  species,  of  a  moderate  rate  of  growth, 
and  is  by  no  means  particular  as  to  soil  and  situation.  For  the  first 
few  years  of  its  growth  the  leading  shoot  makes  but  Uttle  progress, 
while  the  lateral  branches  grow  vigorously,  giving  the  tree  a  rather 
flat-headed  and  bushy  appearance ;  but  after  it  has  got  fairly  estab- 
hshed,  the  top  shoot  rises  rapidly,  and  ere  long  grows  up  forming  a 
tall  tree  of  a  cylindrical  shape.  It  deserves  a  place  in  every  park 
and  pinetum.  being  hardy  and  very  omamentaL 

1305.  Bconomic  uses  of  timber, — The  timber  of  this  species  is  said 
to  be  of  as  good  quality  as  that  of  the  common  silver  fir,  and  to 
be  full  of  resin,  which  is  a  good  indication. 

1306.  SoU  and  sitvatian. — This  species  seems  to  thrive  well  on 
most  soils  suitable  to  the  common  silver  fir,  but  requires  a  situation 
not  too  high-lying  nor  exposed  to  high  winds. 

1307.  Propagation  and  culture. — Seeds  of  this  species  are  imported 
from  Spain  now  and  then  through  seed-merchants  on  the  continent 
of  Europe — not  plentifully,  however.  Nurserymen  in  this  country 
generally  sow  them  in  a  cold  frame  for  fear  of  any  risk  to  the  young 
plants,  and  protect  them  for  the  first  winter  or  two,  exposing  them 
freely  all  summer.  The  young  plants  seem  perfectly  hardy,  however, 
as  we  have  not  seen  any  of  them  injured  by  the  frosts  of  our  winters. 

1308.  Specimens  of  this  beautiful  Picea  are  to  be  found  in  many 
parts  of  the  country,  from  25  to  40  feet  in  height. 


SBCTION  LXI. — PIOEA  WEBBIANA,   OR  WEBB'S   INDIAN  SILVER  FIR. 

1309.  Specific  character, — Leaves  solitary,  at  first  scattered  all 
round  the  shoots,  but  finally  more  or  less  arranged  in  two  rows  later- 
ally, from  1  to  2  inches  long,  linear,  flat,  leathery,  bidented  on  the 
end,  of  a  dark  and  glossy  green  above,  and  furnished  with  two  broad 
white  bands  below  (see  fig.  129).  Branches  in  regular  whorls,  hori- 
zontal and  spreading ;  branchlets  opposite,  2-rowed,  and  stout.  Buds 
oval,  covered  with  brown  scales,  and  resinoua  Cones  solitary,  erect, 
and  of  a  rich  purple  colour,  from  6  to  7  inches  long,  and  about  2\ 
inches  broad,  cylindrical,  blunt-ended,  full  of  resinous  matter,  and 
growing  on  short  stout  footstalks  on  the  upper  surface  of  the  top 
branches. 

1310.  Geography, — This  also  forms  a  noble  tree,  growing  from  70 
to  80  feet  high  at  different  elevations  on  the  Himalayan  Mountains. 
Its  lowest  limit  on  the  southern  slope  of  these  mountains  is  about 
10,000  feet     Dr  Griffith  says  that  this  species  is  rare  below  9500 
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feet  in  Bbootan,  but  constitutes  vast  woods  at  from  12,000  to  13,000 
feet  of  elevation.     Dr  Hooker  found  it  in  Sikkim  measuring  30  feet 


in  girtb.  It  also  forms  extensive  forests  on  the  north  side  of  the 
Shatool  Pass,  but  on  the  south  face  it  does  not  flourish.  It  was 
introduced  into  Britain  in  1822. 

1311.  Deecripiion  of  tree. — This  is,  without  doubt,  one  of  the  pret- 
tiest of  the  silver  firs.  It  has  more  of  the  silver  tinge  on  the  lower 
side  of  the  leaves  than  any  other  species  of  Ficea,  and  this  gives  it  a 
very  marked  character ;  indeed,  it  may  readily  be  distinguished  trcan 
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all  the  other  species  by  the  very  decided  whiteness  on  the  under  side 
of  the  leaves.  The  tree  forms  a  beautiful  object  when  standing  out 
on  a  well-shaded  lawn ;  the  dark  and  glossy  green  of  the  upper  sides 
of  the  leaves,  blending  with  the  silvery  white  of  the  under  sides,  gives 
the  foliage  a  cheerful  and  rich  effect,  contrasting  pleasingly  with  the 
darker  foliage  of  other  coniferse.  The  tree  is  quite  hardy  after  it  gets 
up  to  some  age  and  size,  but  in  all  southern  and  eastern  fispects  the 
young  shoots  suffer  from  late  spring  and  early  summer  frosts,  from 
its  tendency  to  start  early  into  growtL 

1312.  Economic  uses  of  timber. — The  timber  of  this  species  is  of 
inferior  quality,  and  therefore  the  tree  is  not  to  be  recommended  as  a 
timber-producing  one. 

1313.  Soil  and  sitvation. — These  are  the  same  as  stated  in  respect 
to  F.  pindrow. 

1314.  Propagation  and  culture, — The  seeds  of  this  species  are 
generally  sown  in  a  cold  frame,  and  the  young  plants  protected  dur- 
ing the  first  two  winters.  Plants  of  it  may  be  readily  propagated  by 
grafting  and  layering. 

1315.  Specimens  of  Picea  Webbiana,  from  25  to  30  feet  in  height, 
are  now  common  in  pinetums  in  Britain. 


SECTION   LXII. — THE  LARCH   (lARIX) — LINNiEAN   SYSTEM,   MON<£CIA 

MONADBLPHIA. 

1316.  Gharader  of  tJie  genus, — Male  catkins  small,  without  foot- 
stalks, and  e^-shaped;  the  female  ones  erect,  solitary,  ovate,  and 
mnch  larger  than  the  male.  Cones  small,  oval-obtuse,  or  somewhat 
cylindrical,  and  consisting  of  but  few  scales.  Scales  persistent, 
leathery,  thin  towards  the  margins,  and  a  little  reflected  or  undulated. 
Bracteas  either  longer  or  shorter  than  the  scales,  unevenly  notched 
on  the  edges,  ovate-pointed  or  lanceolata  Seeds  very  small,  with  a 
leathery  covering  and  membranaceous  wing.  Seed-leaves  from  5  to  7. 
Leaves  deciduous,  linear,  obtuse,  soft,  without  footstalks,  and  either 
produced  in  bundles  or  singly. 

1317.  There  are  several  species  of  larch,  all  deciduous  trees,  some 
of  them  of  large  dimensions,  natives  of  the  mountainous  regions  of 
Europe  and  of  Asia,  and  of  the  plains  and  hills  of  North  America. 
As,  however,  there  is  only  one  species  worthy  of  cultivation  as  a 
timber-tree  in  this  country,  we  propose  to  confine  our  remarks  to  it. 
It  is 

Larix  europea,  or  the  Common  European  Larch. 

1318.  Specific  eJiaracter. — Leaves  in  bundles,  many  together  round 
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a  central  bud,  but  singly  on  young  plants  and  the  leading  ahoots, 
deciduous,  linear,  soft,  blunt  or  rounded  at  the  points,  spreading, 
slightly  recurved,  and  of  a  bean- 
tiful  bright  and  light  green  (see 
fig.  130).  Cones  of  a  longish 
oval  slutpe,  erect,  of  a  brown 
colour,  about  1  inch  long,  and  re- 
maining for  a  long  time  on  tbe 
trees.  Scales  peisistent  or  not 
falling  off,  roundish,  streaked, 
and  elighUy  waved  on  the  ma- 
gins.  Bracteas  generally  longer 
than  '  the  scales,  particularly 
towards  the  base  of  the  cones. 
Seeds  small,  of  an  iir^olar  oval 
form,  with  a  bread  wing.  Seed- 
leaves  from  five  to  seven.  Cone* 
ripen  late  in  the  automn. 

1319.  Geography. — The  com- 
mon lareh  is  found  occupying 
hilly  regions  in  Central  Europe, 
forming  lai^e  forests  on  the  Alps 
of  France  and  Switzerland.   Its 
proper  region  seems  to  be  at  a 
height  of  from  3000  to  6000 
feet  of  elevation,  although  it  is 
sometimes    found    as   high   as 
7000  feet;  but  at  the  latter 
height  the  tree  is  much  dwarfed. 
It  is  found  also  on  the  Carpa- 
thian Mountains  in  Tyrol  and 
Hungary,  but   seldom  on  tbe 
Grerman  plains.     It  was  intro- 
duced into  Britain  in  1629. 
1320.  Description  of  tree. — The  larch  is  an  open,  airy,  and  graceful- 
looking  tree,  of  a  conical  form,  and  in  favonrablo  situations  attaining 
large  dimensions,  frequently  from  80  to  100  feet,  with  stems  from  3 
to  4  feet  in  diameter.     It  generally  forms  a  very  straight  stem,  and 
where  it  has  proper  space  for  the  full  development  of  its  branches, 
they  clothe  the  stem  from  bottom  to  top  in  a  graceful  and  pendant 
manner.     There  is  one  feature  in  this  tree  which  distinguishes  it  from 
others  of  the  coniferous  tribe — namely,  its  shedding  its  leaves  in  tJie 
autumn  of  the  same  year  in  which  they  are  product    It  is  decidedly 
one  of  the  most  valuable  of  the  coniferous  trees  yet  introduced  into 
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this  country,  both  in  respect  of  the  quick  progress  which  it  makes, 
and  of  the  real  value  of  its  timber.     Being  a  native  of  the  moun- 
tainous districts  of  central  Europe,  it  is  found  to  endure  the  climate 
of  the  hilly  districts  of  the  north  of  England,  and  of  the  mountainous 
tracts  in  Scotland,  as  well  as  the  Scots  pine ;  but  it  is  more  particular 
with  regard  to  the  circumstances  which  favour  its  healthy  growth 
than  that  tree.     In  the  larch  plantations  of  this  country  we  have 
several  varieties  of  the  tree,  some  having  white  flowers,  or  female 
catkins,  and  some  having   red ;  while  some  have  their  timber  of  a 
whitish  colour,  and  others  of  a  reddish ;  and  we  generally  find  trees 
with  their  flowers  and  timber  of  all  shades  between  white  and  red — 
these  differences  in  the  colour  of  the  flowers  and  wood  being  no 
doabt  caused   by   some   accidental   circumstances   of    soil,  site,  or 
impregnation. 

1321.  JEeonomic  uses  oftimier, — As  to  the  durability  of  the  timber 
of  the  larch,  it  is  allowed  by  all  who  are  at  all  acquainted  with  the 
tree,  and  who  have  had  occasion  to  use  the  timber,  to  be  decidedly 
the  toughest  and  most  lasting  of  all  the  coniferous  tribe  we  are  yet 
acquainted  witL     There  is  also  a  peculiar  feature  characterising  the 
wood — ^namely,  its  being  durable  and  tough  when  only  of  a  few  years' 
growth.     Of  this  we  have  had  ample  proof  from  our  own  experience 
in  erecting  fences  with  young  larches.     Larch  is  extensively  used  for 
all  purposes  in  our  rural  economy.     Its  durability  makes  it  much 
sought  after  for  mining  purposes,  and  in  these  very  large  quantities 
of  it  are  annually  used — the  demand  for  it,  of  small  sizes,  far  exceed- 
ing the  supply.     For  the  purpose  of  railway  sleepers  there  is  an  un- 
limited demand ;  this  sort  of  wood  being  always  preferred  for  that 
purpose  when  it  can  be  had,  as  it  is  found  to  last  longer  than  any 
other  kind  when  laid  on  the  earth  in  the  shape  of  sleepers. 

1322.  Soil  aftd  situation,  —  The  circumstances  which  we  have 
found  most  favourable  to  the  healthy  development  of  the  larch  are : 
as  to  soil,  it  is  not  particular,  but  the  roots  must  be  in  a  soil  deep 
and  porous,  which  has  been  weU  cleansed  by  the  free  passage  of  water 
through  it^  and  which  has  at  the  same  time  the  benefit  of  being  con- 
stantly kept  clean  and  in  a  wholesome  state  by  a  good  descent  for  the 
water  that  may  fall  upon  it,  either  naturally  or  by  means  of  well- 
niade  drains — as  is  particularly  exemplified  in  the  case  of  larches 
growing  on  all  moimtain-slopes,  where  there  is  a  continual  descent 
of  water  from  the  higher  to  the  lower  grounds.     In  the  cultivated 
forest  this  can  be  imitated  by  good  deep  drainage.     The  larch  does 
not  succeed  on  thin  lands,  nor  on  those  having  a  retentive  subsoil. 
Therefore,  in  planting  this  tree,  if  the  land  be  at  all  of  a  retentive 
character  in  the  subsoil,  it  should  be  well  opened  up  and  made  porous 
by  a  proper  system  of  deep  drainage,  according  to  the  rules  laid  down 
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for  drainage  in  its  own  place  in  this  work.  There  can  be  no  doubt  tliat 
much  of  the  disease  in  our  larch  plantations  has  arisen  from  imperfect 
drainage  in  the  land  on  which  the  tree  has  been  planted.  For  full 
information  on  the  diseases  of  the  larch,  see  section  under  that  head. 
No  tree  we  have — if  we  may  except  the  Scots  pine — is  so  hardy  as 
the  larch ;  therefore,  as  to  situation,  it  may  be  planted  at  any  altitude 
at  which  the  Scots  pine  will  prosper.  Still  it  must  be  observed  that 
on  very  high-lying  sites  with  poor  soils,  the  Scots  pine  is  certainly 
the  better  tree  to  plant,  both  with  a  view  to  profit  and  to  producing 
shelter. 

1323.  Propagation  and  culture, — The  larch  is  propagated  from 
seed  in  the  same  way  as  other  coniferous  trees.  The  speediest  way 
to  extract  the  seeds  from  the  cones  is  to  subject  them  to  heat  on  a 
timber-kiln  in  the  same  way  as  recommended  for  extracting  the  seeds 
from  the  cones  of  the  Scots  pine ;  with  this  exception,  however,  that 
in  drying  the  cones  of  the  larch  the  heat  should  not  on  any  account 
be  raised  above  105°  Fahr.  Even  when  the  cones  are  subjected  to 
heat  on  a  kiln  as  stated,  the  seeds  of  the  larch  will  not  fall  out  &<t 
those  of  the  Scots  pine  do,  but  will  have  to  be  thrashed  out  with  a 
flail.  On  the  kiln  the  cones  will  be  merely  dried  and  made  brittle, 
and  so  prepared  for  extracting  the  seeds  from  them.  After  the  oones 
of  the  larch  have  been  dried  on  the  kiln,  they  should  be  removed 
in  the  warm  state  and  laid  some  8  or  10  inches  thick  on  a  stone  or 
pavement  floor,  on  which  they  should  be  thrashed  to  pieces  with 
flails,  observing  to  sift  out  the  seeds  by  means  of  a  sieve  from  time  to 
time,  till  the  whole  have  been  extracted.  For  the  after  culture  of  tiie 
larch,  see  chapter  on  the  management  of  the  nursery.  As  to  whether 
foreign  or  home-grown  seed  should  be  used  in  our  cultivation  of  the 
larch,  we  shall  give  our  opinion,  with  our  reasons  for  it,  in  a  subse- 
quent section  of  this  work. 

1324.  On  most  of  the  old  established  properties  in  Britain,  and 
especially  in  Scotland,  good  specimens  of  the  larch  are  so  plentiful 
that  we  think  it  would  be  superfluous  to  refer  here  to  those  on  any 
particular  place.  Suflice  it  to  remark,  that  on  many  places  this  tree 
is  found  of  heights  from  80  to  over  100  feet,  with  stems  from  3  to 
4  feet  in  diameter. 


SECTION  LXIII. — THE   CEDAR   (CBDRUS) — LlNNiEAN   SYSTEM,   MONCSClA 

MONADELPHIA. 

1325.  Character  of  (ht  gemis. — Male  catkins  solitary,  cylindrical, 
erect,  and  terminal ;  female  ones  somewhat  oval  and  obtuse,  solitarv, 
very  rarely  in  pairs,  and  erect  Cones  oval,  obtuse  at  the  ends,  quite 
smooth,  erect,  and  on  the  upper  side  of  the  branches.     Scales  verv 
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closely  placed,  rounded  on  the  outer  margins,  quite  thin  at  the  edges, 
leathery,  smooth,  and  more  or  less  deciduous.  Seeds  in  twos  under 
each  scale,  with  a  soft  tegumental  covering,  full  of  turpentine,  more 
or  less  angular,  and  furnished  with  a  large  persistent  membranaceous 
wing.  Seed-leaves  mostly  nine  in  number.  Leaves  needle-shaped, 
somewhat  4-sided,  stiff,  persistent,  and  disposed  either  in  bundles  or 
sohtaiy. 

1326.  The  cedars  are  all  trees  of  a  majestic  character,  are  ever- 
green, and  highly  ornamental  in  whatever  place  they  are  found.  They 
are  natives  of  Mount  Lebanon,  the  north  of  India,  and  the  Barbary 
and  Atlas  Mountains  in  northern  Africa,  and  all  of  them  are  perfectly 
hardv  in  Britain. 


SECTION   LXIV. — CEDRUS  LIBANI,    OR  THE   CEDAR   OF   LEBANON. 

1327.  Sfpedfie  character, — Leaves  simple,  very  dense,  in  alternate 
tufts,  of  about  thirty  in  number,  evergreen,  rigid,  partially  4-sided  or 
cylindrical,  tapering  to  the  point,  straight,  1  inch  long,  sharp-pointed, 
and  of  a  dark  grass-green  colour  (see  fig.  131).  Branches  horizontal, 
with  the  branchlets  disposed  in  a  fiat,  fan-like  manner  on  the  branches, 
very  numerous,  and  thickly  set  with  leaves.  Cones  erect,  ovate,  flat- 
tened at  the  ends,  and  depressed,  4  to  5  inches  long,  and  2\  inches 
wide,  with  rather  a  long  footstalk,  of  a  greyish-brown  colour,  and 
remaining  firmly  attached  for  years  to  the  branches.  The  cones  re- 
quire two  years  to  ripen,  and  exude  a  large  quantity  of  resinous  mat- 
ter while  growing. 

1328.  Geagrwphy, — This  well-known  species  is  a  native  of  Mount 
Lebanon  in  Syria,  and  was  introduced  into  Britain  about  the  year 
1683. 

1329.  Description  of  tree* — The  cedar  of  Lebanon  is  perhaps  the 

most   majestic-looking  tree  we  have.     There  is  no  tree  that  has 

stamped  upon  it  so  decidedly  an  expression  of  majesty  and  grandeur. 

The  oak  is  certainly  a  noble  and  admirable  tree  in  its  genersd  outline 

and  bearing :  the  pine,  and  the  larch,  and  the  fir,  are  tall  and  stately 

specimens  of  the  vegetable  kingdom ;  but  when  these  are  compared 

with  the  broad  massive  exhibition  of  branches  and  grand  expression 

of  a  full  and  well-grown  cedar  of  Lebanon^  they  seem  tame,  and  lose 

in  our  eyes  even  the  effect  they  had  before  comparison.     In  short, 

as  an  ornamental  tree  this  is,  in  our  opinion,  superior  and  preferable 

to  all  others  we  have  in  this  country.    It  throws  out  lateral  branches 

of  great  size  in  proportion  to  the  height ;  and  even  after  it  has  attained 

its  height,  the  branches  continue  to  extend  till  the  full-grown  tree 

presents  a  head  with  a  broad  and  flat  surface.     This  is  the  character 
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of  the  tree  when  it  is  found  standing  alone  with  free  room  all  round ; 
but  if  it  be  at  all  confined  among  other  trees,  it  rises  with  an  upright 
stem  like  any  tree  of  the  pine  tribe.     Its  place  is  as  an  ornamental 
p,g  ,3,  specimen    in    parks; 

and  for  this  purpose 
no  tree  we  have  ia 
better  fitted  to  pro- 
duce a  grand  effect 
1330.  Sconomie 
■uses  of  tiinber. — The 
timber  of  this  tree, 
although  said  to  be  of 
great  durability  when 
grown  on  its  native 
mountains,  is  but  soft 
and  of  a  secondary 
class  as  grown  in  Brit- 
ain, and  is  not  nearly 
so  valuable  as  that  of 
many  of  our  pines  and 
firs.  It  is  not  to  be 
recommended  as  a 
timber-producing  tree, 
therefore,  but  merely 
as  an  ornamental  one. 
IZ31.  Soil  and  gUu- 
atum. — This  tree  is  ex- 
ceedingly hardy,  and 
never  suffers  from  any 
degree  of  cold  in  our 
climate.  It  is  in  no 
way  particular  in  re- 
gard to  soil,  provided 
always  that  is  dry, 
deep,  and  of  an  open 
and  porous  bottom. 
In  short,  it  will  grow 
well  in  any  soil  salt- 
able  for  our  ordinaiy 
forest-treeA 
1332.  Propagation  and  culture. — This  tree  does  not  begin  to  bear 
seed  till  it  baa  attained  considerable  age  and  size — seldom  before  it 
18  from  50  to  60  years  old.  When  the  cones  are  ripe  they  do  not 
fall  off  the  tree  at  an  early  sti^e  like  those  of  many  other  cone-bear- 


CEDRUS   DEODARA.  389 

ing  trees,  but  remain  attached  to  the  branches  for  several  years,  with 
all  their  seeds  in  them.  When  the  seeds  are  wanted  from  home- 
grown trees,  the  cones  should  be  gathered  in  spring,  and  the  seeds 
extracted  immediately  after ;  or  if  the  cones  are  procured  from  the 
Levant,  they  may  be  laid  past  in  a  dry  airy  loft  till  the  time  of 
sowing  has  arrived.  British  nurserymen  are  supplied  with  both 
home-grown  and  foreign  seed.  The  seeds  should  be  sown  in  April, 
in  any  piece  of  light  and  well-prepared  ground,  and  placed  on  the 
bed  about  an  inch  apart ;  and  the  covering  of  earth  should  not  be 
more  than  five-eighths  of  an  inch.  The  plants  will  spring  up  about 
five  or  six  weeks  after  sowing,  according  to  the  state  of  the  weather. 
Afterwards  they  may  be  dealt  with  in  all  respects  as  recommended 
for  the  Scots  pine ;  that  is,  the  seedlings  should  be  transplanted  into 
nursery-rows  when  one  year  old,  there  to  remain  till  they  are  of 
sizes  fit  to  transplant  out  into  their  permanent  sites.  Many,  however, 
plant  a  large  portion  of  them  into  small  pots  when  one  year  old, 
and  shift  them  into  larger  as  they  make  progress  and  require  more 
root-room,  as  by  growing  a  part  of  the  plants  in  this  way,  their  re- 
moval can  be  effected  at  any  time  of  the  year,  as  they  may  be 
wanted. 

1333.  Perhaps  the  finest  trees  of  this  species  to  be  found  in 
Britain  are  at  Sion  House :  there,  there  is  one  over  80  feet  high, 
with  a  stem  8  feet  in  diameter ;  at  Claremont,  near  London,  there  is 
a  specimen  about  100  feet  high,  with  a  stem  considerably  above  5 
feet  in  diameter ;  at  Hopetoun  House,  the  seat  of  the  Earl  of  Hope- 
toun,  near  Edinburgh,  there  are  several  fine  cedars  of  Lebanon — one 
especially  is  about  80  feet  high,  and  nearly  7  feet  in  diameter  of 
stem.  Even  in  the  north  of  Scotland  there  are  some  fine  trees  of 
this  8i)ecies.  At  Beaufort  Castle,  the  seat  of  Lord  Lovat,  in  Inver- 
ness-shire, there  is  one  which  measures  about  6  feet  in  diameter  of 
stem,  with  a  height  of  fully  60  feet. 


SECTION    LXV. — CEDRUS   DEODABA,   OB   INDIAN    CEDAB. 

1334.  Specific  clw/racter. — Leaves  evergreen,  somewhat  4-sided, 
needle-shaped,  acute-pointed,  pungent,  very  glaucous,  and  from  1  to 
2  inches  long ;  those  on  the  principal  and  lateral  branches  being 
collected  in  tufts  or  close  bundles  of  from  thirty  to  sixty  in  number, 
on  very  short  and  numerous  branchlets,  while  those  on  the  young 
shoots  are  solitary,  alternate,  and  scattered  along  the  twigs ;  when 
young  very  glaucous,  but  getting  much  greener  as  they  get  older 
(see  fig-  132).  Branches  very  stout,  irregularly  placed  along  the 
stem,  much  divided,  horizontal,  and  quite  flat,  the  lower  ones  being 
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more  or  less  deflected  and  close  to  tlie  ground.     The  general  aspect 
Fig.  132.  of  the  tree  when  young  ia 

drooping  and  very  grace- 
ful, but  aa  it  grovs  older 
and  laiger  the  branches  as- 
sume a  stiff.  Sat,  and  solemn 
appearance,  like  that  of  the 
cedar  of  Lebanon.  It  flow- 
ers is  September,  aud  the 
seeds  are  ripe  in  October 
or  November  of  the  follow- 
ing year,  or  in  about  thir- 
teen months.  The  male 
catkins,  though  solitary,  are 
very  numerous,  erect,  2  or 
3  inches  long,  at  first  oval, 
but  gradually  become  cylin- 
drical ;  the  majority  of  these 
and  the  female  flowers  are 
produced  on  separate  trees, 
but  a  considerable  number 
of  these  trees  also  produce 
both  male  and  female 
flowers  on  the  same  indi- 
vidual In  about  a  month 
after  the  deodar  has  flower- 
ed, the  young  cones,  cov- 
ered with  a  bluish  bloom, 
appear  of  a  cylindrical  form, 
without  any  footstalks,  and 
solitary  on  the  top  of  the 
little  tufts  of  leaves.  Cones 
erect,  solitary  ou  the  upper 
side  of  the  stout  top  branch- 
es, ovate,  obtuse,  or  nearly 
cylindrical,  from  3  to  5 
inches  long,  and  2^  inches 
wide,  flat,  and  slightly  de- 
pressed at  both  ends,  and 
very  much  resembling  those 
of  the  common  cedar  of  Leb- 
anon, of  a  maty-brown  col- 
our, and  wheu  the  seeds  are 

ripe,  break  up  and  fall  to  pieces,  shedding  both  scales  and  seeds  on  tiie 

ground. 
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1335.  Geography, — The  deodar  occupies  a  great  range  on  the 
Himalayas,  and  is  found  flourishing  at  from  5000  to  12,000  feet  of 
elevation,  mixed  with,  for  the  first  1500  feet,  Pinus  longifolia  ;  while 
for  the  last  3000  or  4000  feet  of  elevation  it  is  found  along  with 
Abies  Smtihiana  and  Picea  pindrow.  It  is  found  on  all  the  higher 
mountains  from  Nepal  up  to  Cashmere ;  and  Dr  Griffith  describes  it 
as  occurhng  in  vast  forests  and  of  great  size  towards  Kafiristan, 
where  it  flourishes  at  an  elevation  of  from  6000  to  10,000  feet 
above  the  level  of  the  sea.  In  the  lower  Kamaoon,  Major  Madden 
measured  one  tree  in  1830  which  was  fully  36  feet  in  circumfer- 
ence near  the  base ;  and  he  saw  several  on  the  northern  declivity  of 
the  Boorum  and  Roopin  Passes  not  less  than  30  feet  in  girth,  and 
from  150  to  200  feet  high.  It  was  introduced  into  Britain  in 
1822. 

1336.  Ikscriptiori  of  tree, — This  tree  is  readily  known  from  the 
cedar  of  Lebanon  by  its  drooping  habit  of  branches,  especially  in  its 
younger  stages,  and  by  its  lighter  appearance.  The  cedar  of  Lebanon 
has  a  dark-green  aspect,  and  is  strong,  firm,  and  horizontal  in  the 
spread  of  its  branches,  even  while  young ;  whereas  the  Indian  cedar 
has  an  appearance  quite  the  opposite  of  this,  and,  besides,  is  at  all 
stages  of  its  growth  a  more  free  grower.  As  it  becomes  older, 
however,  it  gradually  assumes  very  much  of  the  character  and  out- 
line of  the  cedar  of  Lebanon,  its  branches  becoming  stiff  and  flat  like 
those  of  that  species.  Judging  from  the  best  specimens  we  have  in 
this  country,  it  is  perhaps  as  ornamental  in  its  habit  of  growth  and 
in  the  display  of  its  branches  as  the  cedar  of  Lebanon  is,  but  not  so 
imposing  and  grand.  The  weeping  habit  of  its  branches  gives  the 
tree,  in  its  younger  stages,  a  more  graceful  aspect  than  the  other,  but 
this  detracts  from  it  in  point  of  grandeur  and  majestic  effect  Still, 
aU  travellers  who  have  seen  the  tree  full  grown  in  its  native  moun- 
tains, agree  that  it  is  a  tree  of  majestic  and  imposing  effect,  and  that 
it  unites  those  qualities  with  beauty  and  gracefulness.  All  this  we 
are  quite  prepared  to  accept,  as  even  in  the  case  of  the  oldest  trees 
we  now  have  in  this  country — upwards  of  fifty  years'  standing — it 
is,  like  its  sister  cedar,  a  tree  not  surpassed  by  any  in  an  ornamental 
point  of  view. 

1337.  Economic  uses  of  tvniber, — The  timber  of  this  tree  is  said  to 
be  highly  valued  by  the  inhabitants  of  the  country  from  which  it 
comes.  We  have  ourselves  seen  timber  which  was  taken  from  a 
fall-grown  tree  in  India ;  and  certainly,  judging  of  it  from  the  speci- 
men we  saw,  we  should  say  that  the  timber  is  of  first-rate  texture, 
aad  deserving  of  the  character  it  has  got  in  its  native  country.  But 
whether,  grown  in  this  country,  even  when  it  shall  have  arrived  at 
maturity,  it  will  produce  timber  equally  or  nearly  as  good,  remains 
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to  be  seen ;  and  ere  we  can  judge  of  this  many  years  will  have  to 
elapse, 

1338.  Soil  and  situation. — ^This  cedar  is  by  no  means  of  a  deli- 
cate constitution  in  respect  to  soils,  for  we  hare  it  growing  on  soils 
of  every  description,  from  those  of  a  light  sandy  character  to  otheis 
of  a  strong  clayey  nature.  In  all  cases,  however,  the  soil  should  be 
of  a  dry  and  well-cleansed  character — not  retentive  in  the  bottom, 
nor  cold  or  sour.  Indeed  on  cold-bottomed  lands,  or  on  those  that 
are  thin  and  lying  on  a  retentive  subsoil,  the  tree  sickens  and  dies 
at  an  early  stage.  Therefore,  where  this  tree  is  wanted  to  prosper, 
the  land  must  be  made  deep,  porous,  and  dry  by  drainage,  if  it  is  not 
naturally  so.  The  tree  Ukes  a  free  and  open  exposure,  and  is  well 
suited  to  grow  on  sites  of  moderate  elevation,  if  the  soil  on  which  it 
is  planted  be  dry  and  deep  enough  for  its  roots  to  spread  in. 

1339.  Propaga^tion  and  culture. — Young  plants  of  this  species  are 
reared  from  seeds  in  the  same  way  as  has  been  stated  in  respect  to 
the  propagation  of  the  cedar  of  Lebanon.  Some  of  the  oldest  trees 
in  the  country  have  already  borne  cones ;  particularly  those  at  Drop- 
more,  at  Sunning  Hill,  Knaphill,  Chiswick,  and  several  other  places 
in  the  south  of  England.  Considerable  supplies  of  seeds  are  obtained 
from  the  native  forests  in  India  from  time  to  time,  but  still  it  is  far 
too  scarce  to  admit  of  the  plants  being  reared  abundantly  and  cheap ; 
and  until  a  greater  supply  of  seed  can  be  had  from  India  than  is 
now  obtained,  this  tree  will  not  be  planted  extensively  in  our  woods. 

1340.  Good  specimens  of  this  cedar  are  now  plentiful  in  the 
country,  many  of  them  having  attained  heights  of  from  45  to  60  feet, 
with  stems  in  proportion. 


SECTION   LXVI. — CEDBUS   ATLA.NT1CA,    OR  THE  MOUNT   ATLAS  GEOAR. 

1341.  Specific  character, — Leaves  in  tufts,  or  singly,  on  the  young 
shoots,  stiff,  needle-shaped,  cylindrical,  or  flattened  on  the  upper  side, 
sharp-pointed,  and  straight;  evergreen,  with  a  silvery  appearance, 
and  shorter  and  denser  than  those  of  the  common  cedar  of  Lebanon ; 
very  irregular  in  length  in  the  fascicles,  varying  from  J  to  |  inch 
longer  on  the  leading  shoots,  and  with  a  furrow  running  along  the 
whole  length  of  the  leaf.  Branches  rather  slender,  less  rigid,  and 
covered  with  scattered  bundles  of  leaves,  mostly  opposite,  but  some- 
times very  irregularly  placed.  Cones  ovate,  flattened,  or  rather  de- 
pressed at  the  ends,  from  2  J  to  3  inches  long,  erect  on  the  uppCT 
side  of  the  external  branches,  of  a  shining  light-brown  colour,  and 
full  of  resinous  matter. 

1342.  Oeography, — This  tree  is  found  on  the  highest  mountains 
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in  Barbary,  particularly  on  the  famous  Atlas  range  in  northern 
Africa,  at  an  elevation  of  from  7000  to  9000  feet,  in  great  abund- 
ance, and  is  quite  hardy  and  more  rapid  in  growth  than  the  common 
cedar.     It  was  introduced  into  Britain  in  1843. 

1343.  Description  of  tree, — ^This  tree  is  readily  known  from  the 
cedar  of  Lebanon  by  its  more  upright  and  free  habit  of  growth,  and 
from  the  Indian  cedar  by  its  never  assuming  the  peculiar  pendulous 
habit  which  that  tree  does.     In  the  young  state,  however,  it  very 
much  resembles  the  cedar  of  Lebanon,  and  by  the  inexperienced  eye 
may  be  readily  mistaken  for  it ;  but  the  more  upright,  open,  and 
free-growing  habit  at  once  distinguishes  it     Comparing  the  cedar  of 
Lebanon  with  it,  say  in  the  case  of  young  plants  of  some  five  years 
old,  the  average  height  of  the  former  may  not  exceed  18  inches, 
while  that  of  the  latter  will  be  at  least  30  inches.     The  tree  seems 
as  hardy  as  the  Indian  cedar,  and  deserving  of  being  extensively 
cultivated  in  our  parks  and  pinetuma     Although  very  hardy,  in  the 
general  sense,  of  cold,  still,  like  the  Cedrus  deodara^  it  does  not  stand 
well  against  high  winds.     In  a  situation  where  it  is  exposed  to  pre- 
vailing winds,  its  progress  is  slow,  and  it  takes  a  stunted  habit.     In 
planting  it,  therefore,  it  should  not  be  carried  out  to  sites  where  it  is 
likely  to  be  exposed  to  storms  of  winds.     In  all  other  respects,  how- 
ever, it  is  perfectly  hardy  and  free-growing. 

1344.  Economic  uses  of  timber. — ^At  the  present  stage  of  the 
growth  of  the  tree  with  us  we  cannot  say  much  as  to  what  the 
quality  of  its  timber  is  likely  to  be  when  matured  in  our  climate. 
If  we  may  pass  an  opinion  on  the  subject  at  present,  we  would  say 
that  its  timber  is  not  to  be  of  so  durable  a  description  as  that  of  the 
deodarcL     Still  it  may  turn  out  useful  for  many  purposes. 

1345.  SoU  and  siiuation. — These  are  in  all  respects  the  same  as 
has  been  stated  in  reference  to  the  Cedrus  deodara, 

1346.  Propagation  attd  culture, — ^This  species  is  propagated  from 
seed  in  the  same  way  as  has  been  stated  for  the  propagation  of  the 
cedar  of  Lebanon.  Seeds  are  to  be  had  now  and  then,  and  are  com- 
paratively plentiful. 

1347.  There  are  now  many  fair  specimens  of  this  cedar  in  the 
country,  ranging  in  height  from  30  to  nearly  50  feet,  with  propor- 
tionate stems. 

SECTION   LXVII. — THE   YEW   (taXUs) — LINNfiAN   SYSTEM,   DICECIA  MONADELPHIA. 

1348.  Character  of  the  genus. — Fruit  solitary  and  one-seeded. 
Disc  a  fleshy  open  cup,  and  viscid.  Seeds  nut-like,  with  a  bony 
shelly  free,  and  exposed  on  the  upper  part.  Leaves  linear,  decurrent, 
and  alternate.     Seed-leaves  in  twos,  and  very  short. 
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1349.  The  yews  are  low  evergreen  trees  or  bushes,  found  in  the 
temperate  parts  of  Europe,  Asia,  and  America.  We  propose  to  refer 
to  one  species  only,  the  common  yew,  as  in  Britain  it  is  a  common 
tree,  sometimes  attaining  considerable  dimensions  of  timber. 

Taxus  baccata,  or  the  Common  Tew. 

1350.  Specific  character, — Leaves  in  two  rows,  crowded,  linear, 
slightly  curved,  or  falcate,  pointed,  flat,  entire,  and  slightly  revolute 
on  the  margins;  from  f  to  1^  inch  long,  and  1^  line  broad,  of  a 
dark  shining  green  above,  much  paler  below,  with  a  prominent  mid- 
rib, terminating  in  a  small  point  at  the  apex.  Branches  spreading, 
much  divided,  and  dense.  Branchlets  long,  slender,  and  drooping. 
Male  flowers  axillary.  Berries  rounded,  glutinous,  drooping,  open 
at  the  top,  and  enclosing  a  brown,  oval,  partially  naked  nut,  uncon- 
nected with  the  fleshy  disc,  which  is  of  a  scarlet  colour,  and  sweet 
Seed-leaves  in  twos. 

1351.  Geography, — The  common  yew  is  found  in  most  parts  of 
Europe,  at  elevations  ranging  from  1000  to  4000  feet.  It  is  fre- 
quently met  with  on  the  Apennines  and  the  Alps,  in  Greece,  Spain, 
the  Pyrenees,  and  the  Caucasus,  and  also  in  Britain. 

1352.  Description  of  tree, — The  common  yew-tree  rises  from  the 
ground  with  a  short  but  straight  stem,  which,  at  the  height  of  3 
or  4  feet,  sends  out  very  numerous  and  spreading  branches,  forming 
a  dense  head,  usually,  when  full  grown,  from  30  to  40  feet  in  height, 
and  always  characterised,  till  the  tree  attains  a  great  age,  by  the 
tuf tings  and  sky  outline  being  pointed  or  peaked;  though,  after 
the  tree  has  begun  to  decay,  these  become  rounded  or  stag-headed. 
The  stem  and  branches  are  channeled  longitudinally,  and  are  gen- 
erally rough  from  the  protruding  remains  of  shoots  which  have  de- 
cayed and  fallen  oS,  The  yew  is  of  slow  growth,  but  in  favourable 
situations  it  will  attain  the  height  of  from  6  to  10  feet  in  12  years 
from  the  seed.  The  yew-tree  attains  a  great  age,  some  of  them 
in  this  country  being  well  known  to  be  about  1000  years  old. 

1353.  Economic  uses  of  timber. — The  wood  of  the  yew  is  very 
hard,  close,  and  fine-grained,  flexible,  elastic,  splitting  readily,  and 
of  great  durability.  It  is  allowed  to  be  of  the  best  description  for 
cabinetmaking  purposes.  It  is  also  very  durable  for  country  fenc- 
ing purposes ;  so  much  so,  that  in  some  parts  of  England  where 
it  is  plentiful,  there  is  a  common  saying  that  a  paling-post  of  yew 
will  outlast  a  post  of  iron. 

1354.  SoU  and  situation. — The  yew  wUL  grow  on  most  soils,  if 
not  too  sandy  and  dry.  It  seems  to  thrive  best  on  strong  loams, 
and  succeeds  well  even  on  strong  clay  lands,  and  it  prefers  a   situa- 
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tion  rather  sheltered,  and  does  not  dislike  the  shade  of  other  trees 
if  they  do  not  overtop  it. 

1355.  Propagation  and  ndture. — ^The  yew  is  propi^^ted  from 
seed,  except  its  varieties,  which  are  propagated  from  cuttings.  The 
seeds  are  ripe  in  October,  and  should  then  be  gathered  and  cleared 
from  the  pulp  by  washing  them.  The  seeds  removed  from  the  pulp 
in  this  way  should  afterwards  be  mixed  up  with  about  twice  their 
bulk  of  sand,  and  laid  in  a  pit  for  fourteen  or  fifteen  months,  when 
they  may  be  sown  in  beds  on  any  good  loamy  soil,  and  covered 
to  about  five-eighths  of  an  inch  in  depth.  When  the  plants  have 
stood  two  years  in  the  seed-beds  they  should  be  transplanted  into 
nursery-rows. 

1356.  There  are  many  remarkable  yew-trees  throughout  the 
country,  both  in  England  and  Scotland.  At  Sion  House  there  are 
some  fine  old  specimens ;  and  in  the  Forest  of  Dean,  and  in  the 
New  Forest,  there  are  many  remarkable  specimens,  which  had  been 
young  and  growing  trees  in  the  days  of  William  the  Conqueror. 
At  Temple  Farm,  Corsley,  Wilts  (Marquis  of  Bath),  there  is  a  fine 
old  specimen  upwards  of  1000  years  old.  It  is  50  feet  high,  with 
a  diameter  of  stem  about  10  feet,  and  of  the  head  upwards  of  50 
feet.  In  short,  most  ancient  places,  whether  in  England  or  Scot- 
land, have  their  specimens  of  old  and  interesting  yews,  many  of 
them  having  a  connection  with  the  history  of  the  respective  places. 


SECTION   LXVIII. — THE   CTPRESS   (CUPRBSSUS) — LINNiEAN   STSTEM,   MONCBOIA 

MONADELPHIA. 

1357.  Character  of  the  genus. — Male  catkins  cylindrical  and 
numerous,  female  ones  roundish,  and  either  in  clusters  or  solitary. 
Cones  somewhat  globular,  and  composed  of  angular,  irregularly 
shaped,  woody  scales,  externally  shield-shaped.  Scales,  from  6  to 
10  in  number,  irregularly  four  or  five  sided,  raised  in  the  centre, 
and  terminating  in  a  more  or  less  curved  point.  Seeds  numerous, 
inserted  on  the  upper  interior  surface  of  the  scales,  angularly  com- 
pressed or  ovate,  with  a  bony  covering,  extending  into  a  membran- 
aceous wing  at  the  margins.  Seed-leaves  in  twos  or  threes,  rarely 
in  fours,  but  mostly  in  twos.  Leaves  scale-formed,  regularly  and 
closely  imbricated  in  four  rows. 

1358.  The  cypress  tribe  are  all  lai^e  trees  or  bushes,  found  in 
the  south  of  Europe,  China,  California,  Mexico,  Guatemala,  North 
America,  and  the  East  Indies.  In  this  family  the  leaves  along 
the  branchlets  are  mere  scales,  closely  overlapping  each  other,  and 
generally  in  four  rows,  with  the  branches  always  scattered  along 
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the  stem,  and  tlie  buds  not  acaly.  The  cones  are  always  more  or 
less  of  a  roimd  shape,  amall,  and  composed  of  from  6  to  10  woody 
scales,  each  having  a  projecting  point  in  the  centre ;  and  when  the 
seeds  are  ripe,  the  scales  become  dry  and  separate.  All  the  species 
exnde  resin,  but  afford  no  turpentine. 

SECTION    LXIX. — COPRB88US  LAWBOSUNA,  OB  HESSItS  LAWSOH'b  CTPRESB. 

1359.  ^edJU  charader. — Leaves  on    the  adult  plants  ovate,  in 
alternate     opposite     pain, 
"*■  closely  pressed,  in  four  im- 

bricated  rows,   and   of  a 
glaucous-green  colour  (see 
fig.  133)  ;  while   those  on 
the  young  plants  are  lance- 
olate, sharp-pointed,  spread- 
ing at    the    ends,   whitish 
at   the   margins,   and   ^- 
'  guently  furnished   with  a 
small   gland  on   the  back. 
Branches     crowded,    fles- 
nose,  and  more  or  less  as- 
cending.    Branchlets  veiy 
slender,  flattened   on  the 
upper  and  lower  surfoces, 
much  divided,  bending  al- 
ternately inwards  and  out- 
wards, and  thickly  covered 
}  with   decurrent    leaves  in 
'  alternate     opposite     pairs, 
closely  pressed  t4^ether  oo 
the  adult  plants,  but  spread- 
ing on  the  younger  ones. 
Cones    solitary,    terminal, 
many-sided,   of    a   light - 
brown  colour,  covered  with 
a    glaucous    bloom    when 
young,  and  about  tlie  size 
of  a  large  pea,  or  rather  a 
short  footstalk.     Scales  mostly  6  in  number,  but  sometimes  more, 
flat,  with  a  rough  external  surface,  of  a  corky  texture,  light  brown, 
and  irregularly  four  or  five  sided,  with  an  elevated  straight  point 
in  the  centre.     Seeds  somewhat  ear-shaped,  rather  lai:ge,  and  mostly 
three  under  each  scale. 
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1360.  Oeography, — This  fine  species  of  Cupressus  is  found  in 
the  Shasta  and  Scots  valleys,  and,  according  to  Mr  Murray,  along  the 
banks  of  streams  in  a  valley  in  the  mountains  of  northern  California, 
in  lat  40''  to  42^,  where  it  formed  the  handsomest  tree  he  had  seen. 
It  was  introduced  in  1854. 

1361.  Description  of  tree, — The  beauty  of  the  foliage  of  this  tree, 
together  with  its  gracefulness  of  habit,  and  its  hardiness,  have  estab- 
lished this  species  as  one  of  the  most  suitable  of  the  genus  for 
ornamental  purposes  in  Britain.  It  forms  a  fine  tree,  rising  to  about 
100  feet  in  height,  with  its  stem  2  feet  in  diameter.  The  branches 
first  curve  upwards  like  those  of  the  spruce  fir,  and  then  hang  down 
at  the  ends  like  ostrich-feathers. 

1362.  Economic  uses  of  timber. — Of  course  we  have  not  had  the 
tree  long  enough  in  the  country  to  have  specimens  of  sufficient  size 
of  timber  to  enable  us  to  judge  of  the  qualities  of  the  wood ;  but 
it  seems  of  a  compact  and  close-grained  description,  and  somewhat 
resinous. 

1363.  Soil  and  sitiuUion. — This  species  of  cypress  is  perfectly 
hardy,  and  seems  to  grow  well  on  most  soils  and  situations.  We 
have  seen  it  growing  healthily,  and  making  shoots  of  fuUy  12  inches 
in  each  year,  on  soils  varying  from  a  light  sandy  loam  to  a  heavy 
clay  loam,  and  some  of  them  on  situations  that  might  be  called 
exposed,  being  more  than  800  feet  above  sea-level,  and  by  no  means 
sheltered, — thus  proving  that  the  tree  is  hardy  and  accommodating, 
and  adapted  to  most  soils  and  situations  not  wet  nor  too  much 
exi>08ed.  To  have  the  tree  prosper  well,  however,  it  should  be 
planted  on  a  good  dry  loam,  and  in  a  situation  sheltered  rather  than 
otherwise. 

1364.  Propagation  and  culture, — Seeds  of  this  cypress  are  im- 
ported from  time  to  time,  and  many  of  the  older  trees  in  this  coun- 
try produce  cones  with  fertile  seeds,  so  that  now  the  species  is  by 
no  means  scarce.  It  is  very  readily  propagated  by  cuttings,  and 
some  nurserymen  raise  a  large  proportion  of  their  plants  in  this 
way,  as  in  rearing  it  from  seed  there  is  generally  considerable  diver- 
sity to  be  found  among  the  seedlings,  and  only  a  portion  of  them 
come  quite  true  to  the  normal  character  of  the  species. 

1365.  There  are  now  many  fine  specimens  of  this  cypress   in 
both  England  and  Scotland,  of  heights  from  20  feet  to  about  30  feet. 


SBCnON  LXX. — CqPBSSBUS  SBMPERVIRENS,   OR  THE  UPRIGHT   CYPRESS. 

1366.  Specific  (Procter. — Leaves  imbricated,  in  four  rows,  small, 
deep,  shining  green,  closely  pressed  to  the  stem,  convex,  blunt,  or  point- 
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ed  on  young  plants,  and  persistent.  Cones  large,  globular,  1  inch  or 
more  in  diameter,  with  numerous  large  angular  scales,  slightly  con- 
vex, and  mucronate  in  the  centre,  becoming  woody,  and  separating 
when  ripe.  Seeds  numerous  under  each  scale,  yellowish  brown,  and 
irregularly  angular,  and  covered  with  a  thin  membranaceous  skin. 

1367.  Geography, — ^The  upright  or  common  cypress  is  a  native  of 
Greece,  Asia  Minor,  Persia,  and  probably  the  south  of  Europe.  It  is 
cultivated  in  all  the  countries  on  the  Mediterranean,  in  Italy,  Sicilj, 
and  Turkey.     It  was  introduced  into  Britain  in  1548. 

1368.  Description  of  tree, — In  its  native  countries  this  tree  attains 
heights  of  from  70  to  90  feet,  with  proportionate  stems,  but  in  Britain 
it  is  seldom  found  above  40  feet  It  is  a  pretty  evergreen  tree,  grow- 
ing with  all  its  branches  in  an  upright  direction,  closely  pressed  to 
the  stem,  like  those  of  the  Lombardy  poplar.  The  erect  habit  of  this 
tree  gives  it  a  striking  character  when  found  standing  among  trees  of 
a  spreading  habit,  and  on  this  account  it  is  very  often  found  in  that 
position  in  parks  and  lawns.  When  young  the  plants  are  somewhat 
tender  and  impatient  of  frost ;  but  as  they  attain  age  and  consequent 
firmness  and  maturity  of  fibre,  they  become  perfectly  hardy,  and  stand 
our  climate  well  on  dry  and  airy  sites,  but  on  low-lying  and  humid 
situations  the  tree  does  not  always  ripen  its  wood  well,  and  is  on 
such  sometimes  less  or  more  injured  by  frosts.  Still  the  tree  is  suf- 
ficiently hardy  to  grow  well  on  all  dry  and  favourable  sites  not  much 
exposed. 

1369.  Economic  uses  of  timher, — Perhaps  there  is  no  tree  produces 
more  durable  timber  than  this  one ;  as  in  old  buildings  in  Italy  it  is 
known  to  have  stood  from  600  to  1000  years,  and  still  sound.  In 
this  country  we  have  not  had  experience  of  its  durability,  but  it  is  of 
common  use  in  Candia  and  Malta,  where  it  is  considered  the  most 
durable  of  all  timber. 

1370.  Soil  and  situation. — ^The  soil  on  which  this  tree  thrives  best 
is  a  deep  dry  sandy  loam,  with  a  free  exposure  to  light  and  air,  but 
not  exposed  to  prevailing  winds  or  storms.  It  thrives  on  any  soil 
that  is  moderately  light  and  dry,  although  somewhat  exposed ;  but» 
as  already  stated,  low-lying  and  humid  sites  are  very  unfavourable 
for  its  healthy  development. 

1371.  Propagation  and  culture, — The  seed  of  this  species  ripens  in 
Britain,  and  the  cones  may  be  gathered  early  in  spring.  They  are 
generally  opened  by  subjecting  them  to  a  heat  of  about  100°  Fahr., 
when  the  seeds  readily  fall  out  They  should  be  sown  about  the 
middle  of  April,  on  a  rather  warm-lying  site,  and  on  a  light  well- 
prepared  piece  of  ground.  The  yoimg  plants  will  come  up  in  about 
six  weeks  after  sowing  them.  They  should  be  protected  during  the 
first  winter,  as  while  they  are  young  and  soft  they  are  liable  to  be  in- 
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juted  by  frost.  The  plants  ebould  be  planted  out  into  nursery-rowa 
when  one-yeai's  seedlings,  and  tbey  slionld  be  transplanted  two  years 
afterwards,  in  order  to  maintain  and  encourage  fibrousness  in  their 
roots,  before  removing  tbem  to  their  permanent  sites. 

1372.  Specimens  of  the   upright  cypress   are   common  in   the 
country,  from  30  to  40  feet  in  height. 


BKTIOK   1:1x1. — GUPKESSCS   UACBOCABFA,    OB   LARCE-COHKD   CTPRSSS. 

1373.  Specific  character. — Leaves  ovate,  imbricated,  in  four  rows, 
bright  grass-green,  and  closely  set  upon  the  old  plants ;  they  are  ex- 
panded, awl-shaped,  sharp-pointed,  and  thickly  set  upon  the  young 
plants  (see  tig.  134).  Branches  irregularly  spiral,  but  sometimes 
alternate  or  opposite  ;  younger  ones 

and   laterals    opposite,   dense,    and  ^-  ^**- 

quite  green;   older   branches    dark 

brown,  end  nearly  horizontal  from 

the  main  stem.     Cones  in  clusters 

of  three  or  four  together,  oblong, 

from  1  to  1  i  inch  long,  and  nearly 

1  inch  broad,  with  ten  scales,  the 

larger  dark  brown,  and  more  or  less 

angular.     Seed-leaves  in  fours,  but 

sometimes   only  in   threes.     Seeds 

angular. 

1374.  Geography. — This  species 
is  8  native  of  the  wooded  heights 
near  Monterey,  in  Upper  CaUfornia. 
Mr  Hartw^  found  it  there  forming 
a  tree  60  feet  high,  with  a  stem  9 
feet  in  circumference,  and  with  a 
far  -  spreading,  branching,  flat  top, 
like  a  full-grown  cedar  of  Lebanon, 
which  he  says  it  very  much  re- 
sembles when  old.  It  was  intro- 
duced into  Britain  in  1838. 

1375.  Iktcription  of  ir«R— This 
species  is  sometimes  found  in  nur- 
series and  pinetuma  under  the 
name     of     C.    Zatniertiana ;     but 

(jordon,  in  his  '  Pinetum,'  says  that  the  two  are  the  same  plant.  He 
says  :  "  That  there  is  some  difference  in  the  shape  of  the  plants  may 
be,  bat  then  it  arises  from  nearly  all  of  those  plants  known  under 
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the  name  of  C.  Ikmbertiana  being  raised  from  cuttings,  while  all 
those  called  C.  rnacrocarpa  are  seedling,  and  have  a  more  pyramidal 
shaped  head,  while  the  cutting  plants  {C.  Lambertiana)  have  a 
horizontal  and  rather  flat-headed  appearance."  I  note  this  here  to 
put  the  young  forester  on  his  guard  in  respect  to  the  two  names  given 
this  species.  This  species  forms  a  fine  tree,  remarkable  for  the  lively 
grass-green  of  its  foliage.  It  is  a  rapid-growing  tree  when  young, 
but  its  growths  diminish  as  the  tree  attains  age.  It  does  not  take  on 
its  horizontal  character  till  of  considerable  age,  and  then  it  assumes 
the  cedar  character  referred  to.  It  is  quite  hardy,  even  in  Scotland, 
when  planted  on  proper  dry  and  airy  sites ;  but  on  low-lying  and 
humid  situations  it  is  very  liable  to  be  injured  by  severe  frosta 
It  may  not  be  considered  so  hardy  as  C.  Zawsoniana  ;  still  it  has 
stood  well  on  all  dry  and  airy  sites,  and  has  suffered  only  on  low- 
lying  and  damp  ones,  where  its  young  wood  had  not  become  pro- 
perly matured  from  too  luxuriant  growth. 

1376.  Ecoruytnic  uses  of  timber. — ^We  cannot  give  any  particular 
statement  as  to  the  character  of  the  wood  of  this  species. 

1377.  Soil  and  situation, — This  species  thrives  best  on  the  same 
description  of  soil  and  site  which  has  been  stated  in  respect  to  the  G. 
serfipervirens ;  that  is,  it  thrives  best  on  dry  ground,  and  on  moder- 
ately airy  situations,  but  should  not  be  planted  on  low-lying  humid 
situations,  as  on  such  it  is  liable  to  be  injured  by  frosts,  in  con- 
sequence of  its  growths  being  imperfectly  ripened.  We  may  add  in 
regard  to  this  species,  that  it  thrives  better  in  a  favourable  part  of 
the  country  bordering  on  the  sea  than  it  does  on  situations  far  inland. 
Indeed  the  sea-breeze  seems  favourable  to  the  growth  of  this  species. 
On  high-lying  inland  sites  it  does  not  prosper. 

1378.  Propagation  and  culture. — This  species  may  be  propagated 
from  seed  in  the  same  way  as  described  for  the  propagation  of  C. 
sempervirens.  It  may  be  propagated  also  by  cuttings,  as  is  very 
often  done  in  the  absence  of  seed ;  but  plants  reared  from  seed  are 
always  preferable  to  those  reared  from  cuttings. 

1379.  Fine  specimens  of  this  cypress  are  now  plentiful  in  the 
country,  of  heights  from  30  to  over  40  feet. 


SBCTION   LXXII. — CUPBBSSUS  NUTKAEKSIS,   OB  THB  NOOTKA  SOUND  GTPBES8. 

1380.  Spedjic  cJutrader, — Leaves  in  four  rows,  in  opposite  pairs, 
broadly  ovate  at  the  base,  sharp-pointed,  and  \  inch  long,  very  thick, 
smooth,  of  a  glossy  green,  sometimes  a  little  glaucous  when  young 
on  the  upper  side,  and  pale  dull  green  below,  convex  on  the  back, 
decurrent,  and  closely  adhering  at  the  base ;  adult  ones  much  shorter, 
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awl-sbaped  at  the  points,  keeled  on  the  back,  without  any  gland,  but 
farrowed  and  closely  imbricated ;  those  on  the  young  plants  glaucous, 
somewhat  lanceolate,  quite  straight,  extending  at  the  points,  loosely 
imbricated,  and  bristle-pointed.    Branches  round,  spreading,  or  curved 
upwards  towards  the  ends,  but  sometimes  those  near  the  bottom  of 
the  trees  are  more  or  less  deflected,  scaly  from  the  withered  leaves, 
and  of  a  brownish  colour ;  lateral  ones  in  two  rows,  regularly  placed 
alternately  on  each  side,  flat  and  flexible ;  branchlets  in  two  rows, 
4-sided,  rather  distant,  extended,  and  thickly  covered  with  short, 
straight,  regularly  imbricated  leaves.    Cones  solitary,  globular,  almost 
sessile,  or  on  the  ends  of  very  short,  scaly  branchlets,  about  the  size 
of  a  large  pea,  and  covered  with  a  glaucous  bloom.     Scales  small, 
rough,  and  £rom  six  to  eight  in  number,  embossed,  shield-shaped,  with 
four  or  five  angular  or  orbicular  sides,  elevated  in  the  centre,  in  alter- 
nate opposite  pairs,  furnished  in  the  middle  with  a  straight,  thick, 
conical,  obtuse  point,  the  lower  pair  much  the  thinnest,  and  very 
closely  inserted  at  the  base.     Seeds  mostly  three  under  each  scale, 
freely  inserted  on  the  interior  of  the  upper  surface  of  the  scales,  flat, 
and  ear-shaped,  with  a  bony  shell  along  each  side,  and  a  membran- 
aceous wing,  frequently  much  broader  than  the  seeds,  and  cut  more 
or  less  sloping  to  the  bottom. 

1381.  Geography, — This  species  is  found  along  the  north-west  coast 
of  North  America,  and  particularly  at  Nootka  Sound,  in  Observatory  In- 
let, and  on  the  island  of  Sitcha.    It  was  introduced  into  Britain  in  1 8  5  0. 

1382.  Description  of  tree. — This  species  a  good  deal  resembles  C, 
Lavfsoniana,  but  may  be  easily  distinguished  from  it  by  having  yellow 
instead  of  crimson  coloured  male  catkins,  and,  besides,  it  has  a  much 
more  robust  appearance,  and  is  not  so  graceful  in  its  growth  as  C. 
Zawacmiana,  It  may  also  be  distinguished  from  C.  Lawsoniana  by 
the  scales  of  its  cones  being  from  six  to  eight  in  number,  while  those 
of  the  cones  of  C.  Lawsoniana  seldom  number  more  than  six.  The 
foliage  of  this  species  is  also  harder,  and  of  a  paler  green,  than  that 
of  C,  Lawsoniana,  and  the  plants  are,  generally  spealdng,  not  so  well 
clothed  with  foliage.  It  is  perfectly  hardy — perhaps  the  hardiest 
species  of  Cupressus  we  have ;  is  said  to  grow  to  a  large-sized  tree, 
and  is  deserving  of  a  place  in  every  park  and  pinetum. 

1383.  JEconomic  uses  of  timber. — As  to  the  timber  of  this  species 
we  cannot,  in  the  present  stage  of  the  tree  in  this  country,  venture 
farther  than  a  mere  conjecture. 

1384.  Soil  and  situation, — This  species  seems  to  grow  well  on 
most  8oils  which  are  not  wet,  and  on  most  situations  not  too  high 
and  exposed.  In  short,  it  is  a  very  accommodating  tree,  and  may 
be  safely  and  successfully  planted  wherever  our  common  hard-wooded 
trees  are  found  to  succeed. 

2  c 


402  THUJA   GIGANTEA. 

1385.  Propagation  and  culture, — ^This  species  may  be  propagated 
from  seeds  or  from  cuttings,  in  the  same  way  as  has  been  stated  for 
the  propagation  of  the  other  species. 

1386.  Specimens  of  this  species  are  to  be  found  in  most  pinetums 
in  the  country,  from  20  to  25  feet  high. 


SBCTION  LXXIII. — THE  AMBRICAN   ARBOB  VITA  (tHUJa) — LINNJEAH  BTBTKH, 

MONOSCIA  HONADBLPHIA. 

1387.  Character  of  the  genus, — ^Male  catkins  oval,  the  female 
ones  solitary  and  terminal.  Cones  ovate-oblong,  solitary,  terminali 
leathery,  and  smooth,  with  a  projecting  tubercle  below  the  apex  of 
each  scale.  Scales  from  four  to  six  in  number,  in  opposite  pairs, 
and  mostly  unequal  in  size.  Seeds  in  twos  at  the  base  of  each  scale, 
and  furnished  with  a  transparent  wing.  Seed-leaves  in  twos. 
Leaves  in  opposite  pairs,  very  small,  scale-like,  imbricated,  compressed, 
and  in  four  rows  (see  fig.  136). 

The  Thujas  are  all  large  evergreen  trees  or  shrubs,  found  in  North 
America  and  California. 


SECTION  LXXIV. — THUJA  GI6ANTEA,   OR  THE  GIGANTIC   ARBOR  VITJB. 

1388.  Specific   character, — Leaves     in    alternate    opposite  pairs, 
closely  imbricated,  and  without  any  gland  on  the  back ;  those  on  the 
branches  are  more  distant,  enlarged  at  the  base,  decurrent,  and  tap- 
ering to  an  acute  point,  while  those  on  the  branchlets  are  very  flat, 
closely  placed,  regularly  imbricated,  in   four  rows,   much   shorter, 
more  rounded,  and  furnished  with  a  short  spiny  point,  the  marginal 
ones  being  more  or  less  lanceolate,  bristle-pointed,  and  lapping  over 
on  each  side,  but  extended  at  the  points  (see  fig.  135).     Branches 
spreading,  flat,  horizontal,  irregularly  scattered  along  the  stem,  slender, 
and  of  a  deep  brown  colour.     Branchlets  flattened,  short,  slender, 
flexible,  alternately  two-rowed.     Cones  small,  oval,  tapering  to  both 
ends,  nodding,  and  solitary  at  the  extremities  of  the  short  branchlets. 

1389.  Geography. — This  species  of  arbor  vitae  is  found  more  or 
less  plentifully  on  the  north-west  coast  of  America,  also  on  the 
mountains  in  California,  at  the  latter  place  at  an  elevation  of  5000 
feet.     It  was  introduced  into  Britain  in  1854. 

1390.  Description  of  tree, — On  its  native  sites  this  tree  is  said  to 
attain  heights  of  from  50  to  upwards  of  100  feet,  with  stems  2  to  5 
feet  in  diameter,  which  are  well  clothed  with  long  flexible  branches, 
thickly  set  with  branchlets.     It  is  a  thoroughly  hardy  species^  and 
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may  be  planted  with  every  reasonable  hope  of  succesa  on  most  soils 
and  sitaations  on  which  our  common  hard-wooded  trees  succeed.  It 
is  a  rapid-growing  tree,  and  soon  makes  a  beautiful,  well-clothed,  and 


middle-sized  tree,  and  deserves  a  place  in  every  park  and  pinetum 
where  variety  and  beauty  of  foliage  is  an  object  Its  hardiness  is 
its  great  recommendation,  as  it  is  adapted  to  make  a  sure  growth 
even  on  much  exposed  parts  where  many  of  our  newer  coniferse 
could   not  succeed. 

1391.  Economic  uses  oftimher. — It  is  said  that  the  timber  of  this 
species  is  very  valuable,  fine  grained,  and  of  a  bright  yellow  colour. 

1392.  Soil  and  situation. — This  species,  as  already  inferred,  is 
adapted  to  grow  on  any  soil  and  situation  on  which  our  common 
hardwood  trees  succeed ;  but  will,  of  course,  attain  its  largest  dimen- 
aions  on  a  deep  open-bottomed  soil  and  sheltered  site. 

1393.  Propagation  and  euUwre. — This  species  lb  propt^ted  from 
seeds,  and  may  also  be  propf^ated  readily  from  cuttings. 
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1394.  Specimens  of  this  Thuja  are  plentiful  in  the  country,  from 
20  to  30  feet  in  height 


SECTION   LXXV. — THUJA   OCCIDENTALIS,   OR  THE  COMMON   AMERICAN 

ARBOR  VITJS. 

1395.  Specific  character, — Leaves  very  small,  in  opposite  pairs, 
ovate-rhomboid,  blunt-pointed,  closely  imbricated  and  flattened, 
thickly  pressed  along  the  branchlets,  in  four  rows,  and  with  an 
elevated  gland  on  the  back  of  the  upper  and  under  ones,  which  are 
the  broadest,  while  the  marginal  ones  lap  over  on  both  sides ;  those 
on  the  older  branches  are  more  distant,  acute,  extended  at  the  points, 
decurrent,  and  of  a  dull  yellowish  green,  strongly  scented  when 
bruised.  Branches  distant,  horizontal,  and  irregularly  scattered  along 
the  stem ;  smaller  ones  drooping,  and  twisted  in  various  directions. 
Branchlets  spread  out  laterally,  numerous,  two-edged,  alternate,  short, 
flattened,  ramified,  and  covered  with  numerous  small  leaves  of  a 
bright  shining  green  colour.  Cones  obovate,  ^  inch  long,  solitary, 
on  short  foot-stalks,  covered  with  small  scale-like  leaves.  Scales 
mostly  six  in  number,  oblong,  spreading  at  the  points,  centre  one 
truncate  and  divided  to  the  base,  each  containing  two  seeds.  Seeds 
very  small,  surmounted  by  a  short  wing. 

1396.  Geography, — This  species  is  found  in  most  parts  of  North 
America,  from  Canada  south  to  the  states  of  Virginia  and  Carolina, 
but  by  far  most  plentifully  in  Canada,  where  it  occupies  wet  and 
swampy  districts  of  the  natural  woods  along  with  the  American  larch. 
It  was  introduced  in  1596. 

1397.  Description  of  tree, — ^This  species  of  arbor  vitae  is  well  known 
in  Britain,  having  been  cultivated  in  the  country  for  nearly  three 
hundred  years  past.  The  size  that  this  tree  attains  in  its  native 
country  is  generally  understated  by  most  writers,  being  set  down  at 
heights  of  from  40  to  50  feet,  while  in  reality  it  attains,  generally 
speaking,  heights  of  from  70  to  90  feet,  with  proportionate  sterna 
We  have  seen  it  ourselves  in  the  American  woods  of  the  heights  last 
stated,  with  stems  from  2  to  4  feet  in  diameter,  forming  fine  cone- 
headed  trees,  clothed  with  loose,  open,  spreading  branches  down  to 
the  ground.  It  is  a  very  hardy  tree,  and  useful  for  many  purposes 
where  shelter  and  ornament  are  required  on  exposed  parts  of  the 
country.  It  is,  however,  as  an  ornamental  tree,  inferior  to  the  T. 
ffigantea,  as  it  is  seldom  found  so  well  clothed,  nor  is  it  so  graceful 
in  its  habit. 

1398.  Economic  2ises  of  timber. — The  timber  of  this  species   of 
arbor  vitse  is  of  a  very  light  texture,  and  is  found  to  be  of  a  very 
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durable  nature.  In  America  it  is  used  wherever  it  can  be  had  for 
fencing  purposes,  and  there  we  have  seen  palings  made  of  it  which 
had  stood  for  thirty  years,  and  when  we  examined  the  wood  we  found 
it  stiU  perfectly  sound  and  without  the  least  appearance  of  decay. 
It  is  also  much  used  in  building  houses  in  America,  as  its  lightness 
makes  it  well  adapted  for  roofing  purposes,  and  when  so  used  it  out- 
lasts the  pine. 

1399.  Soil  arid  situation. — Although  this  tree  will  grow  well  on 
most  soils  and  sites  on  which  our  common  hard-wooded  trees  prosper, 
still,  to  grow  it  to  a  good  useful  size,  it  requires  to  be  planted  on  a 
low-lying  and  sheltered  situation,  and  on  a  deep,  open,  and  cool- 
bottomed  land.  In  its  native  habitats  it  is  always  found  growing  on 
the  sides  of  flat-running  streams,  or  on  swamps,  where  there  is  ample 
moisture  for  its  roots ;  but  the  best  specimens  of  trees  we  generally 
found  on  sheltered  sites  by  the  sides  of  rivers,  where  its  roots  had 
plenty  of  moisture  without  that  being  stagnant 

1400.  Propagation  and  culture. — ^This  species,  like  the  other  one 
referred  to,  is  easily  propagated  by  seeds  or  by  cuttings.  The  seeds 
should  always  be  obtained  from  America,  as  the  best  plants  are 
raised  from  seeds  ripened  in  its  native  country. 

1401.  This  species  is  so  common  and  so  well  known  that  it 
would  be  superfluous  to  give  any  particular  instance  of  its  growth 
in  any  particular  locality.  Suffice  it  to  say,  that  on  most  places 
of  any  note  there  are  specimens  from  30  to  40  feet  high. 


SECTION  LXXVl. — L1B0CEDRUS  DECURRBNS,   OR  THE  DECURRENT-LEAVED 

ARBOR  VITJE. 

1402.  Specific  character. — Leaves  on  the  young  plants  awl-shaped, 
somewhat  lanceolate,  decurrent  at  the  base,  extending  at  the  apex,  and 
sharp-pointed,  loosely  imbricated  in  four  rows,  thickly  set  on  the 
branchlets  in  opposite  pairs,  the  outer  pair  or  marginal  ones  being 
longest,  and  folded  partially  over  the  inner  pair  on  both  sides,  giv- 
ing the  young  shoots  a  jointed,  trident-like  appearance  (see  fig.  136). 
Leaves  on  the  adult  plants  very  small,  scale  formed,  rw  of  an  inch 
long,  and  ^V  of  an  inch  wide,  ovate,blunt-pointed,  thick  in  texture,  in 
close  opposite  pairs,  rather  distant  along  the  branchlets,  pale   green, 
and   shining,  the  marginal  ones  overlapping  the  sides,  and  having 
the    appearance  of  being  in  three  rows   on  each  side.      Branches 
rather  erect,  long,  slender,  and  spreading  laterally,  with  numerous 
smaller  ones.    Branchlets  short,  flattened,  channelled  along  the  sides, 
distantly  jointed,  many,  short,  and  alternate.     Cones  erect,  solitary 
on  the  ends  of  the  upper  branchlets,  oblong,  tapering  to  the  points. 
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1  iDch  or  more  long,  and  J  an  inch  wide  near  the  base,  and  composed 
of  two  opposite  pairs  of  scales,  with  a  flat  one  down  the  middle,  and 
of  B  pale  oliTe  brown  colour. 

1403.  Geography. — This  tree  is  found  plentiful  on  the  north-west 
coast  of  America,  along 
^^■^^'^-  the  bants  of  the  Co- 

lumbia River,  and  on 
the  mountains  of  Nor- 
thern California.  It  is 
also  found  on  the  Sierra 
Nevada,  and  along  the 
Sacramento  River. 

1404.  Baeriptim  of 
tree.  —  This  forms  a 
grand  evergreen  tree, 
growing  from  50  to  140 
feet  high,  and  from  3  to 
5  feet  in  diameter.  It 
is  quite  hardj,  a  free 
grower,  and  is  worthy 
of  a  place  in  evety  pine- 
tum.  It  is  often  mis- 
named Thuja  ffiganita. 

1405.  Economic  mm» 
oftimhtr. — This  is  what 
is  called  by  the  Califor- 
nians  "  White  Cedar." 
The  timber  is  much 
used  by  them  for  many 
country  purposes,  and  it 
is  said  to  be  of  a  dur- 
able character. 

1406.  Smlandntva- 
tion. — Same  as  stated 
for  the  Thnja  giffonietu 

1407.  Propagation  and  culture. — This  tree  is  propagated  from 
seeds  chiefly,  which  of  late  years  have  been  somewhat  plentiful,  and 
the  plants  are  now  comparatively  cheap  in  consequence. 

Fair  specimens  of  it  are  plentiful  in  most  pinetums  in  the  coantiy. 
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BBCTION   LXXVII.— THB  JUNIPER  (JUNIPERUS) — LINNAAN   8TBTKM, 

DKSOIA  HOKADELPHIA. 

1408.  Character  of  the  genus. — Male  flowers  axillarj  or  terminal 
catkins;  female  ones,  small  axillary  bud-like  bodies,  bracteated  at 
the  base.  Fruit,  a  globular  kind  of  berry,  composed  of  a  fleshy  or 
fibious  juicy  substance,  covered  with  a  glossy  skin,  more  or  less  fur- 
nished externally  with  minute  scales,  and  somewhat  angular  and 
naked  at  the  apex.  Seeds  from  one  to  five,  but  mostly  three,  in  each 
fruit,  obscurely  three-cornered,  and  covered  with  a  hard  bony  cover- 
ing, having  gland-bearing  pits  towards  the  base.  Leaves  simple, 
opposite  or  temate,  lanceolate  or  scale-formed,  and  either  in  extended 
whorls  or  closely  imbricated  in  four  rows  (see  fig.  137).  Seed-leaves 
in  two&  The  junipers  are  all  evergreen  small  trees  or  shrubs,  found  in 
the  temperate  and  frigid  regions  of  Europe,  Asia,  Africa,  or  America. 

We  shall  refer  only  to  one  species  of  this  family,  as  it  is  well 
known  to  be  a  hardy,  useful,  and  ornamental  tree  in  our  climate,  and 
may  be  said  to  be  the  tallest  and  hardiest  of  the  genus^  viz. : — 

JuNiPEBUB  viBGiNiANA,  or  the  Yiiginian  Bed  Cedar. 

1409.  Specific  chara^ster, — ^Leaves  in  twos,  opposite,  and  4-sided, 
but  frequently  in  whorls  of  three  on  the  young  shoots ;  those  on  the 
adult  plants  closely  imbricated,  very  small,  and  sharp-pointed,  but 
afterwards  as  they  get  older  become  spread  out  at  the  points,  glossy 
and  light-green  in  the  common  form  of  the  tree,  but  frequently  be- 
coming of  a  tawny-brown  colour  in  winter.  Branches  horizontal, 
numerous,  dose  together,  and  feathered  to  the  ground.  Branchlets 
4-sided,  slender,  straight,  spreading,  and  very  numerous  on  the  outer 
parts  of  the  branches.  Berries  dark  purple,  small,  ovate,  smooth,  or 
slightly  warted  on  the  surface,  and  covered  with  a  white  glaucous 
powder  when  ripe.  Male  and  female  flowers  on  the  same  plant,  but 
sometimes  on  separate  ones. 

1410.  Geography, — ^This  species  of  juniper  is  found  in  the  United 
States  of  America  and  in  Canada  on  dry  rocky  hill-sides,  but  is  not 
now  plentifol  in  any  particular  district  of  these  countries.  We  have 
ourselves  found  it  on  the  sides  of  low  hills  in  the  valley  of  the  Gate- 
neau  river  growing  with  Pinus  reainosa,  and  always  found  it  on  poor 
ridges  and  knolls,  and  never  on  low-lying  parts  of  the  country  or  on 
soils  of  a  rich  description.     It  was  introduced  into  Britain  in  1664. 

1411.  Description  of  tree. — ^Thia  forms  a  very  handsome  tree,  being 
alwajs,  when  freely  exposed,  well  clothed  with  branches  and  leaves 
from   bottom  to  top.     It  does  not,  even  in  its  native  woods,  ever 
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attain  the  size  of  a  large  tree,  as  there  we  have  never  found  it  much 
above  45  or  50   feet  high,  with  a  stem  of  from   12  to   18   inches 


diameter,  and  generally  smaller.  Indeed  in  this  country  the  tne 
thrives  as  well  as  it  does  iu  its  native  woods.  The  leaves  take  very 
varied  forma,  some  being  needle-shaped,  some  lance-shaped,  acaae 
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oval-shaped^  and  some  roundish,  while  both  blunt  and  sharp  pointed 
ones  are  common  on  the  same  branch ;  and  sometimes  they  are  foimd 
in  pairs  and  sometimes  in  whorls,  sometimes  short  and  sometimes 
long,  and  of  various  colours  or  shades  of  green,  from  silvery  green  to 
a  purplish  green.  The  tree  generally  forms  a  beautiful  upright  habit, 
taking  a  conical  shape,  and  its  dense  clothing  of  leaves  affords  excel- 
lent shelter  to  every  other  plant  near  it  It  is  in  all  respects  perfectly 
hardy,  and  from  this  it  is  a  general  favourite  on  most  old  places,  and 
is  becoming  so  on  many  of  modem  date. 

1412.  Economic  uses  of  timber, — This  tree  produces  excellent  tim- 
ber, and  it  is  much  sought  after  in  America  for  cabinet-making  pur- 
poses, turnery,  and  other  wood-work.  It  is  chiefly  with  the  wood 
of  this  tree  that  black-lead  pencils  are  covered.  In  America  the  tree 
is  best  known  by  the  name  of  red  cedar.  The  smallness  of  the  stem 
of  this  tree,  however,  renders  it  unsuitable  for  cultivation  as  a  timber- 
producing  one  in  this  country,  and  it  is  only  as  a  hardy  ornamental 
tree  that  it  is  to  be  recommended. 

1413.  SoU  and  aitucUion, — In  Britain  the  tree  grows  best  on  a 
rather  rich,  porous,  deep,  and  light  loam,  and  lives  longest  on  soil  of 
a  dry  bottom.  It  is  found  to  make  the  best  growth,  and  attain  the 
largest  size,  on  a  rather  sheltered  yet  airy  site. 

1414.  Propagation  and  culture, — This  tree  is  propagated  from  seed. 
After  the  young  plants  come  up  they  grow  rapidly,  and  may  be 
treated  in  the  same  way  as  the  Scots  pine — that  is,  they  should  be 
transplanted  into  nursery-rows  when  one  year  old ;  and  as  they  are 
apt  to  lose  fibrousness  of  root  if  left  long  undisturbed,  they  should 
be  transplanted  once  in  every  two  years  till  they  are  finally  put  out, 
which  will  depend  upon  the  size  they  are  wanted  before  planting 
them  out  on  their  final  places.  The  seedlings  of  this  tree  sport  a 
good  deal,  so  that  from  the  same  seed-bed  several  varieties  are  usually 
obtained,  different  in  leaves  or  in  the  habit  of  the  branches. 

1415.  Good  specimens  of  this  tree  are  plentiful  in  all  parts  of  the 
country,  and  therefore  it  is  unnecessary  to  refer  to  them  in  any 
particular  place. 


SBCnON   LZXVIII. — CRTPTOHSRIA — UNNiBAN  SYSTEM,   MON<SOIA   MONADSLPHIA. 

1416.  Charofiter  of  the  genvs, — Male  catkins  numerous,  somewhat 
obloi^,  and  collected  in  clusters  at  the  extremities  of  the  branchlets ; 
the  female  ones  mostly  solitary,  or  two  or  three  together,  without 
foot-stalks,  spherical  and  terminal.  Cones  globular,  woody,  and  either 
singly  or  in  clusters.  Scales  wedge-shaped,  numerous,  loose,  and 
iPirith  rough  fringed  edges.    Seeds,  from  three  to  five  under  each  scale, 


410  CRYPTOMBRIA  JAPONICA. 

obovate  or  angularly  depressed,  and  covered  with  a  crastaceous  tegu- 
menty  prolonged  on  each  side  into  a  regular  membrane,  cut  sloping  at 
both  extremities.  Seed-leaves  from  two  to  four  in  number,  but  mostly 
in  threes.  Leaves  alternate,  in  five  rows,  sickle-shaped,  irregularly 
4-sided,  without  any  foot-stalks,  but  running  downwards  at  the  base, 
acute-pointed,  spreading,  and  persistent  (see  fig.  138).  There  are 
two  species  in  this  genus,  both  large  evei^green  trees,  found  in  the 
north  of  China  and  Japan.     We  shsdl  refer  to  them  both. 


SBOTION   LZZIX. — CRYPTOMERIA  JiLFONIOA,   OR  THE  JAPAN  CEDAR. 

1417.  Specific  character, — Leaves  five-rowed,  without  any  foot- 
stalks, short-pointed,  very  close  together,  incurved  or  sickle-shaped, 
compressed  on  the  sides,  of  a  4-8ided,  rhomboidal  shape,  running 
downwards  on  the  under  side,  and  with  a  sharp  projecting  mid-iib, 
from  1  to  f  inch  in  length,  bright  green,  and  quite  smooth  (see  fig. 
138).  Branches  erect  or  horizontal,  spreading,  lateral  ones  dividing 
alternately  into  numerous  branchlets,  thickly  clothed  with  leavea 
Cones  about  the  size  of  a  large  cherry,  mostly  standing  singly,  but 
sometimes  in  clusters  on  the  extremities  of  the  branchlets,  and  with- 
out any  foot-stalks,  mostly  erect,  and  of  a  globular  shape,  but  not 
very  compact  or  solid.  Scales  numerous,  rather  loose,  of  a  dull 
brownish-red  colour,  and  with  rough  fringed  edgea  Male  flowers  on 
the  same  tree,  intermixed  with  the  young  cones,  at  the  extremities  of 
the  branchlets,  and  of  a  small  oval  or  oblong  shape,  in  large  loose 
clusters.     Seeds  ripen  in  September  and  October. 

1418.  Geography, — ^This  tree  is  found  plentifully  about  Shan^ai 
and  other  northern  parts  of  China  in  the  form  of  groves  and  av^ues, 
where  it  is  said  to  have  been  introduced  from  Japan.  Professor 
Thunberg  states  that  it  is  found  both  spontaneous  and  planted  on  the 
mountains  of  Nagasaki  and  elsewhere  on  the  southern  mountainous 
districts  of  Japan,  between  an  elevation  of  500  and  1200  feet,  gen- 
erally growing  in  damp  soils.  It  was  first  introduced  into  Britain  by 
Fortune  in  1844. 

1419.  Description  of  tree. — This  is  a  most  distinct  conifer,  form- 
ing a  handsome,  light,  and  graceful-looking  tree,  with  a  pyramidal 
head,  having  a  higbJy  ornamental  effect  among  hardwood  kinds  on  a 
lawn  or  park.  In  aU  the  southern  parts  of  the  country  it  seems 
perfectly  hardy,  and  grows  luxuriantly ;  but  in  Scotland  it  reqaires 
the  warmest  sites  and  best  soils  to  ripen  its  wood  sufficiently  to  stand 
our  winters.  It  prospers,  however,  even  in  the  north  of  Scotland, 
showing  that  it  is,  generally  speaking,  hardy  enough  for  the  climate ; 
and  being  so,  it  deserves  a  place  in  every  pai*k  and  pinetum  where 
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a  suitable  soil  and  site  can  be  given  it.  Tlie  tree  is  said  to  ^w 
From  60  to  100  feet  high,  with  stems  from  3  to  5  feet  in  diameter; 
and  judging  from  the  progroBS  that  many  specimens  have  already 


made  in  this  country,  we  are  quite  prepared  to  believe  it  will  attain 
large  dimensions  in  the  more  favourable  parts  of  it. 

1420.  £eotwmic  uaeg  of  timber. — The  wood  of  this  tree  seems  soft, 
white,  and  brittle,  and  it  ia  not  likely  ever  to  become  useful  as  a 
timbei^bearing  tree  in  Britain.  Its  place  is  as  an  ornamental  speci- 
men in  a  park  or  lawn,  and  for  this  purpose  it  is  well  adapted. 

1421.  iSoil  and  gituatioti. — This  conifer  seems  to  grow  best  on  a 
deep,  light,  open-bottomed  soil,  on  a  b^h-lying  and  sheltered  situa- 
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tion.  We  have  seen  it  on  many  diverse  kinds  of  land,  however ;  but 
the  most  vigorous-growing  specimens  were  on  a  deep  sandy  loam,  with 
rather  a  cool  bottom,  being  near  the  edge  of  a  watercoursa  It  does 
not  stand  winds,  especially  in  spring;  and  generally  when  on  an 
exposed  site,  at  least  in  Scotland,  its  leaves  get  browned  and  dis- 
coloured. In  all  cases,  therefore,  the  tree  should  have  a  sheltered 
site,  but  not  a  confined  one,  for  if  at  all  confined  it  loses  much  of  its 
natural  gracefulness  and  general  beauty. 

1422.  Propagation  and  culture, — This  tree  is  reared  from  seeds, 
which  are  ripe  in  September  and  October.  It  is  also  readily  propa- 
gated from  cuttings. 

1423.  Specimens  of  this  tree  are  plentiful  in  the  country,  of 
heights  from  30  to  upwards  of  40  feet. 

BBOTION  LXXX. — CRTFTOMERIA  BLBGAKS,  OR  THE  BLEOANT  JAPAN  CEDAR. 

1424.  Specific  character.  —  Leaves  linear,  narrow,  sickle-shaped, 
rigid,  acute-pointed,  decurrent  at  the  base,  and  somewhat  distinctly 
placed  spirally  all  round  the  branchlets,  and  when  fully  grown  bent 
backwards ;  they  are  slightly  channelled  on  both  sides,  quite  smooth, 
and  of  a  cinerous  green  colour  in  summer,  but  change  to  a  rich  bronzy 
hue  in  the  autumn  and  winter,  and  from  ^  to  f  of  an  inch  long,  and 
about  half  a  line  wide  near  the  base.  Branches  numerous,  horizontal, 
spreading,  somewhat  flat,  and  irregularly  placed  along  the  stem ;  lateral 
branches  and  branchlets  alternate,  curved  downwards  at  the  points, 
and  in  winter  of  a  reddish-brown  colour.  Cones  very  similar  to  those 
of  Cryptameria  japonica. 

1425.  Geography. — This  species  is  found  on  the  island  of  Nippon, 
in  Japan. 

1426.  Description  of  tree. — This  is  a  tree  of  a  robust  habit  of  growth, 
very  much  resembling  the  Arav4XLria  Cunninghami%  and  in  its  native 
country  attaining  heights  from  60  to  100  feet.  The  tree  is  quite 
hardy  in  Britain,  but  like  the  other  species  referred  to,  it  thrives  best 
on  a  sheltered  site ;  indeed  it  does  not  prosper  on  a  site  at  all  exposed 
to  storms,  but  thrives  well  on  parts  well  sheltered  by  taller  trees. 
The  specimens  we  have  seen  of  this  tree  are  all  of  a  robust  and 
branchy  habit,  forming  beautiful  objects  among  trees  of  a  dark-green 
colour,  as  the  generally  rich  bronze  hue  of  the  leaves  contrasts  pleas- 
ingly with  that  of  other  trees  around  them. 

1427.  Economic  vses  of  tiinber. — Same  as  the  other  species. 

1428.  Soil  and  sittuUum. — As  already  hinted,  this  tree  will  not 
prosper  but  on  a  sheltered  site,  and  that  on  a  low-lying  part  As  to 
soil  it  is  not  particular,  if  that  is  not  too  wet  It  likes  a  cool-^bot- 
tomed  soil,  but  not  a  wet  one. 
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1429.  Propagation  and  ctdture, — Same  as  the  other  species. 

1430.  Fair  specimens  of  this  beautiful  Cryptomeria  are  now  plenti- 
ful in  most  pinetums  in  the  country,  but  as  we  have  had  no  returns 
in  r^rd  to  it,  we  are  not  prepared  to  state  the  sizes  it  has  attained. 


BBOTION  LXXXI. — SEQUOIA    OIOANTEA,   OR  THE   MAMMOTH   TREE — 
LINNJIAN   BTSTBM,   MONOSCIA   MONADELPHIA. 

1431.  Specific  character, — Leaves  somewhat  needle-shaped,  spirally 
alternate,  spreading,  persistent,  and  of  a  light-green  colour  on  the 
young  plants ;  those  on  the  adult  trees  scale-formed,  closely  inlaid, 
rounded  on  the  back,  and  concave  on  the  inner  face ;  those  on  the 
branchlets  much  shorter,  very  close,  and  regularly  imbricated ;  those 
on  the  larger  branches  longer,  looser,  decurrent  at  the  base,  and  taper- 
ing to  an  acute  point,  but  sometimes  rather  acute.     Branches  spread 
out  horizontally,  much  divided,  and  furnished  with  numerous  laterals. 
Branchlets  cylindrical,  frequently   pendulous,  and   thickly  covered 
with  light-green  glaucous  foliage ;  cone-bearing  ones  slightly  thick- 
ened, and  entirely  covered  with  scale-formed  leaves,  closely  imbri- 
cated, the  upper  ones  oval,  and  broadest  at  the  base.     Cones  solitary 
on  the  ends  of  the  branchlets,  about  2  inches  long,  and  fully  1  inch 
in  diameter,  ovate,  blunt-ended,  and  slightly  tapering  towards  both 
extremities.     Scales  in  series,  placed  nearly  at  right  angles  upon  the 
axis  of  the  cone,  stipitate,  thickened,  and  enlarged  from  the  point  of 
insertion  as  far  as  the  summit,  which  is  depressed  and  wrinkled  on 
the  external  face,  and  furnished  with  a  small  prickle  in  the  centre 
of  the  little  hollow.     Seeds  from  three  to  five  under  each  scale,  but 
mostly  fiva     Seed-leaves  from  three  to  six  in  number,  but  mostly  in 
fours. 

1432.  Geography, — Like  many  of  the  trees  of  north-west  America, 
the  Sequoia  gigantea  seems  to  be  confined  to  isolated  patches.     The 
first  place  where  it  was  found  was  at  the  spot  now  generally  known 
as  "  The  Mammoth  Tree  Grove,"  near  the  head-waters  of  the  Stan- 
islaus and  San  Antonio  rivers,  in  lat.  38**  K,  long.  120**  10'  W.,  and 
about  4590  feet  above  sea-leveL     The  number  of  trees  still  standing 
there  is  about  200,  of  which  92  are  of  large  size.     The  next  locality 
discovered  was  the  Mariposa  Grove,  about  fifty  miles  south-east  of 
the  Mammoth  Tree  Grove.     It  is  about  5000  feet  above  the  level  of 
the  sea,  and  on  the  western  slope  of  a  high  ridge  of  the  Sierra  Nevada. 
The  trees  here  are  spread  along  a  lateral  valley,  on  the  flank  of  a 
main   ridge,  in  two  groves,  about  half  a  mile  apart,  known  as  the 
npper  and  lower  grove.     The  number  of  trees  of  considerable  size  in 
these  groves  is  about  600  in  all.     A  third  grove,  containing  about 
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500  trees,  has  beeen  found  ia  Fresno  County,  eight  miles  south-east 
of  the  Mariposa  Grove.  Another  grove  is  reported  by  Mr  Blake  as 
having  been  discovered  further  south  and  east,  upon  the  Kaweeab,  or 
about  fifty  miles  from  Yisalia.  The  Sequoia  gigarUea  is  said  to  have 
been  introduced  into  Britain  in  1853. 

1433.  Description  of  tree. — The  Sequoia  qigantea  is  certainly  one 
of  the  largest  known  trees  on  the  earth,  if  not  the  lai^est.  The 
average  dimensions  of  the  tree,  when  full  grown,  are  about  300  feet 
in  height,  and  about  30  feet  in  diameter  near  the  bottom ;  although 
it  has  been  found  about  400  feet  high,  and  nearly  40  feet  in  diameter. 
The  tree  seems  quite  hardy  in  our  climate,  even  in  the  north  of  Scot- 
land, although  the  foliage  sometimes  becomes  browned  in  a  severe 
winter ;  yet,  on  the  whole,  it  has  proved  itself  fairly  entitled  to  be 
classed  as  a  hardy  tree,  and  we  think  is  destined  to  take  a  prominent 
place  in  our  ornamental  woods  and  plantations. 

1434.  Economic  uses  of  timber. — The  timber  of  this  tree  seems 
light,  soft,  and  brittle,  and  therefore  it  is  not  as  a  timber-producing 
one  that  we  are  to  cultivate  it  in  this  country,  but  only  as  an  inter- 
esting ornamental  one,  and  chiefly  on  account  of  its  very  rapid  growth, 
and  the  large  dimensions  it  attains  compared  with  other  trees. 

1435.  Soil  and  sitttation. — ^This  tree  seems  to  like  a  climate  rather 
moist  than  dry,  and  therefore  our  British  one  is  likely  to  suit  it  weU, 
as  has  already  been  pretty  well  proved  from  the  success  of  the  speci- 
mens we  have  now  luxuriating  in  all  parts  of  the  kingdoro.  It  suc- 
ceeds best,  however,  so  far  as  our  experience  of  the  tree  goes,  on  a 
dry  and  deep  soil,  and  on  rather  an  open  situation,  but  not  exposed. 
The  best  specimen  we  have  seen  stands  on  a  dry  sloping  bank  of  very 
light  soil,  at  Longleat,  in  Wiltshire.  We  think  it  is  upwards  of  40 
feet  high — ^we  speak  from  memory — with  a  fine  proportionate  stem 
and  top.  The  tree  grows  rapidly  on  most  soils,  however,  if  they  are 
deep,  open,  and  porous  for  the  free  escape  of  water.  Indeed  it  will 
not  prosper  on  land  that  is  cold,  retentive,  or  wet  in  the  subsoil,  nor 
does  it  prosper  if  confined  among  other  trees,  nor  if  exposed  to  high 
winds. 

1436.  Propagation  and  culture. — Seeds  of  this  tree  are  now  ob- 
tained in  considerable  quantities  from  time  to  time,  and  are  therefore 
gradually  becoming  lower-priced  than  they  were.  Most  nurserymen 
sow  them  in  cold  frames  or  in  boxes  in  glass  houses,  and  afterwards 
gradually  expose  them ;  but  they  succeed  perfectly  well  when  sown 
on  a  warm  piece  of  ground  in  the  open  air,  and  ultimately  make 
much  better  plants  than  those  that  are  reared  and  nursed  tenderly 
under  glass  during  their  first  stages.  In  short,  the  seeds  and  young 
plants  of  this  tree  succeed  perfectly  when  treated  in  the  same  way  as 
the  Scots  pine ;  but  those  who  do  not  wish  to  risk  their  seed  in  this 
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way  may  sow  it  in  a  cold  frame,  giving  the  young  plants,  after  they 
come  up,  full  air  all  summer,  and  covering  them  during  severe  weather 
in  winter.  When  the  plants  are  one  year  old  they  should  be  planted 
out  into  nursery-lines,  observing  to  give  them  plenty  of  room.  They 
require  to  be  transplanted  every  two  years  in  order  to  make  them 
fibrous  in  their  roots,  and  prepare  them  for  safe  removal  to  their  per- 
manent sites.  Cuttings  of  this  tree  root  freely,  and  make  very  good 
plants. 

1437.  Specimens  of  this  tree,  of  heights  from  25  to  nearly  40  feet, 
are  common  in  many  parts  of  the  country. 


SECTION   LZZZII. — SEQUOIA  8BMPERVIREN8,   OB  THE   CALIFORNIAN   BBDWOOD. 

1438.  Specific  cJiaracter. — Leaves  on  the  lateral  branches  and 
branchlets  linear,  blunt-pointed,  two-rowed,  spread  out,  flat,  alternate, 
straight,  rarely  falcate,  leathery,  persistent,  shining,  dark  green,  and 
smooth  above,  more  or  less  glaucous,  and  channelled  below ;  from  | 
to  1  inch  long,  but  much  shorter  and  smaller  near  the  extremities  of 
the  shoots ;  those  on  the  principal  branches  and  terminal  points  of 
the  flower-bearing  branchlets  are  very  short,  narrow,  sharp-pointed, 
or  scale-formed,  somewhat  imbricated  or  closely  spiral,  decurrent  at 
the  base,  ribbed,  and  glaucous  below,  those  on  the  leading  shoots 
distant  and  very  acute  (see  fig.  139).  Branches  spreading,  horizontal, 
Tather  distant,  irregularly  scattered  alternately  along  the  stem,  and 
famished  with  numerous  lateral  ones  in  two  rows,  those  nearest  the 
base  frequently  bent  downwards,  while  those  towards  the  extremity 
are  more  elevated ;  branchlets  very  numerous,  in  two  rows,  and  fre- 
quently drooping.  Male  flowers  globular,  solitary  at  the  extremities 
of  the  branchlets,  on  slender  foot-stalks,  thickly  covered  with  very 
small  scale-like  leaves.  Cones  solitary,  terminal,  somewhat  globular 
or  egg-shaped,  rather  blunt  at  the  ends,  and  about  1  inch  long. 
Scales  numerous,  wedge-shaped,  from  16  to  20  in  number,  smallest 
near  the  base,  transversely  keeled,  very  much  sunken  in  the  middle, 
irregularly  shaped,  wrinkled  on  the  summit,  and  furnished  in  the 
middle  of  the  hollow  centre  with  a  stout,  horn-shaped,  blunt  point, 
directed  outwards.  Seeds  from  3  to  5  under  each  scale,  variously 
shaped,  and  winged.  Seed-leaves  mostly  in  twos,  but  sometimes  in 
threes,  ovate-lanceolate,  obtuse  at  the  ends,  slightly  convex,  and  pale 
green  on  the  under  side,  but  of  a  much  darker  colour  and  somewhat 
glossy  above. 

1439.  Gtography. — This  species  of  Sequoia  was  first  discovered  by 
H^  Menzies  in  1796  ;  afterwards  by  Douglas  in  1836  ;  and  by  the 
Rxissians  (who  first  introduced  it  into  Europe  in  the  living  state)  in 
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1843  ;  bat  since  that  time  it  has  been  fonnd  growing  abundantly  on 
the  mountainB  of  Santa  Cruz,  about  eizty  miles  from  Monterey,  in 


California,  where  Mr  Hartweg  found  that  it  averaged  200  feet  in 
height,  with  tnmka  from  1 8  to  2  4  feet  in  circumference,  quite  straight 
and  clear  of  branches  to  a  height  of  60  feet.  One  tree,  which  was 
called  by  the  American  settlers  "  the  Giant  of  the  Forest,"  measured 
270  feet  in  height,  and  had  a  trunk  55  feet  in  circumference  at  6 
feet  from  the  ground. 

1440.  Description  of  tree — This  tree  seems  quite  hardy  in  the 
midland  and  southern  counties,  and  also  in  favourable  sites  in  the 
northern  counties  of  England,  but  it  has  been  found  tender  in  most 
parts  of  Scotland.     It  is  a  rnpid-giowing  tree  on  favonrable  soils  and 
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situations,  and  soon  attains  large  dimensions,  forming  an  upright- 
growing  tree,  with  noble  proportions,  and  having  a  very  graceful  and 
rather  imposing  appearance.  It  is  quite  a  diflferent-looking  tree  from 
its  sister  giganUea,  but  we  think  is  a  much  more  graceful  one,  its  fine 
fir-looking  foliage  giving  it  a  feathery  and  airy  aspect.  It  is  well 
worthy  of  a  place  in  every  park  and  pinetum  in  all  parts  of  the 
country  suited  to  it,  but  its  comparative  tenderness  will  prevent  its 
becoming  such  a  favourite  in  Britain  as  the  Sequoia  gigantea  is. 

1441.  JEconofnic  uses  of  timber. — The  timber  of  this  species  is  not 
of  a  durable  description,  for  although  close-grained  it  is  short-fibred 
and  brittle. 

1442.  Soil  and  sfUiiAxtion, — This  species  requires  a  deep,  light,  dry- 
bottomed  soil,  and  a  sheltered  situation,  to  succeed  well  on,  even  in 
England      It  is  very  irregular  in  starting  into  growth,  and  often 
makes  its  shoots  late  in  the  season,  growing  late  into  the  autumn, 
and  consequently  it  requires  favourable  soils  and  sites  for  maturing 
its  young  wood,  so  as  to  secure  its  not  being  injured  in  early  winter. 
This  tree  should  not  have  a  rich  soil,  as  that  caiTies  on  its  growths 
too  late  in  the  season,  and  causes  it  to  make  them  of  too  succulent  a 
character  to  resist  our  winters  perfectly.     Indeed  it  is  chiefly  to  this 
cause  that  the  tree  has  been  found  tender  in  the  northern  part  of  the 
island, — that  is,  its  having  been  planted  on  too  rich  soils.     Were  it 
planted  on  rather  poor  but  deep  and  porous  land,  it  would  succeed 
well  on  many  places  where  it  has  succeeded  only  partially.     In  all 
eases,  however,  this  tree  requires  a  sheltered  but  airy  site. 

1443.  Propagation  and  culture, — This  species  is  raised  from  seed 
in  frames,  and  after  the  young  plants  are  up  they  are  gradually  ex- 
posed to  the  open  air.  They  require  protection  for  the  first  winter 
or  two. 

1444.  Specimens,  of  heights  from  30  to  nearly  50  feet,  are  com- 
mon in  the  country. 


SECTION  LXXXIII. — ARAUCARIA  IMBRICATA,   OR  THE   CHILI   PINE— LINNiEAN 

STSTBM,   DICEOIA   MONADELFHIA. 

1445.  Specific  character. — Leaves  in  whorls  of  from  V  to  8  in 
Domber,  ovate-lanceolate,  spirally  placed,  rigid,  concave,  straight, 
smooth,  shining,  deep  green,  very  pungent,  closely  imbricated,  and 
cartilagiiious  on  the  margin,  entirely  covering  the  stems,  and  remaining 
on  for  several  years,  |  to  1 J  inch  long,  very  sharp-pointed,  somewhat 
thickened  at  the  base,  but  without  any  foot-stalk,  and  remaining  on 
the  shoots  for  years  quite  green,  but  getting  more  separated,  closely 
pressing  along  the  stem,  and  turniug  backwards  as  the  tree  increases 

2  D 
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in  circumference  (see  fig.   140).      BraocbeB   horizontal,  Bomevhat 
ascending  at  the  extiemitiea,  regularly  divided  laterally,  in  opposite 
J.J    J4Q  pairs,  and  quite  straight,  from  5  to 

7  in  a  whorl,  diminishing  in  length 
as  they  ascend  higher  up  the  tree, 
until  at  the  top  they  terminate  in 
the  leading  shoot,  and  form  a  kind 
of  pyramidal  head :  lateral  branches 
long,  straight,  in  opposite  pairs,  and 
regularly  divided :  braDchlets  cylin- 
drical, thickly  covered  all  over  with 
leaves,  rather  slender,  undivided,  and 
mostly  bent  downwards ;  male  and 
female  on  separate  trees,  male  catkins 
ovate-cylindrical,  in  clusters  of  from 
6  to  7  at  the  ends  of  the  branches ; 
females  solitary  and  erect.  Cones 
very  large,  globular,  solitary,  and 
erect  on  the  ends  of  the  top  branches, 
from  6  to  8  inches  broad,  and  from 
6  to  7  inches  long,  of  a  dark-brown 
colour,  with  the  scaled  regularly  and 
closely  imbricated,  but  when  ripe 
quite  deciduous,  and  soon  dropping 
to  pieces. 

1446.  Geography. — This  tree  forms 
vast  forests  in  a  part  of  the  Andes 
inhabited  by  the  Araucanians,  a  peo- 
ple who  are  said  to  pride  themselves 
on  their  name,  its  signification  being 
Jranh  and  free.     It  is  found  also  in 
southern  Chili,  on  the  western  slopes 
of  the  Andes,  often  reaching  the  snow-line,  but  never  more  than  2000 
feet  below  it.     It  is  also  found  in  great  abundance  on  the  mountains 
of  Garamavida  and  Naguelhuta  in  Chili,  and  in  the  ueighboarhofMl 
of  Conception.     It  was  introduced  in  1796. 

1447.  Description  of  tree. — This  tree  is  said  to  grow  to  the  height 
of  150  feet  in  its  native  country.  Its  appearance  is  altogether  for- 
eign, and  quite  different  from  any  other  we  have  had  introduced  into 
this  country,  hardy  enough  to  stand  and  prosper  in  its  climate.  The 
stem  is  in  all  cases  perfectly  straight,  and  up  to  considerable  age  it 
is  covered  with  its  hard  and  sharp-pointed  leaves  from  bottom  to  top, 
while  the  branches  droop  at  first,  and  ^ain  ascend,  giving  the  -whole 
tree  a  formal  and  peculiar  aspect.     This  remarkable  tree  is  new  too 
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well  known  and  appreciated  to  need  any  particular  recommendation 
here.  It  is  quite  hardy  in  most  parts  of  Britain,  even  in  the  north 
of  Scotland,  where  it  has  been  planted  on  a  suitable  soil  and  site. 
The  tree  is  of  somewhat  slow  growth,  however,  and  is  not  likely  ever 
to  be  found  useful  with  us  further  than  decorating  our  parks  and 
lawns.  It  is  a  handsome  and  highly  ornamental  tree,  however,  and 
deserves  a  place  in  all  dry  and  airy  parks,  as  it  presents  a  fine  aspect 
when  contrasted  among  other  trees. 

1448.  Economic  uses  of  timber. — The  timber  of  this  tree  is  said  to 
be  hard  and  of  a  very  solid  nature,  but  whether  it  may  be  so  or  not 
in  this  country  is  yet  to  be  proved. 

1449.  Sou  and  situation. — This  tree  is  known  to  grow  well  on 
most  soils  not  wet  in  the  bottom.  To  grow  it  well,  however,  it  should 
have  a  soil  free  of  all  retentiveness,  so  that  its  roots  can  get  down 
without  interruption.  The  tree  wiU  not  prosper  on  low-lying  or  damp 
sites,  but  on  such  generally  sickens  and  becomes  unhealthy  at  an 
early  stage,  as  most  others  of  our  introduced  kinds  do.  Besides  a 
deep  and  dry  soil,  it  likes  a  free  and  airy  exposure.  It  does  not 
prosper  if  exposed  too  much,  however,  as  it  does  not  stand  well 
against  high  winds. 

1450.  Propagation  and  culture. — ^This  tree  is  raised  from  imported 
seeds,  which  vegetate  very  readily.  They  are  generally  sown  in  cold 
frames,  and  the  young  plants  are  transplanted  out  after  they  are  one 
year  old  and  have  been  protected  for  the  first  winter.  They  require 
frequent  transplanting  in  order  to  encourage  fibrous  roots  for  safe 
removal  to  their  permanent  sites. 

1451.  Many  fine  specimens  of  this  Araucaria  are  now  to  be  found 
in  all  parts  of  the  country,  from  the  south  of  England  even  to  the 
north  of  Scotland.  Trees  of  it  are  common,  of  heights  ranging  from 
40  up  to  about  60  feet,  and  nearly  all  are  healthy  emd  still  making 
progresa 


SECTION  LXXXIV. — BIOTA  ORIENTALIS,   OR  THE   CHINESE  ARBOR  VITiB. 

1452.  Specific  character. — Leaves  on  the  adult  plant  very  small, 
in  four  rows,  ovate,  rhomboid,  acute-pointed,  scale-like,  imbricated, 
adpressed,  decurrent,  and  furrowed  along  the  base,  the  outer  or  mar- 
ginal ones  lapping  over  on  both  sides,  the  upper  and  lower  ones  flat, 
-with  the  points  thickened,  glaucous,  green,  and  shining  when  young ; 
afterwards  dull  green  when  old  and  glandless  (see  fig.  141).  Branches 
somewhat  vertical  and  horizontal  at  first,  but  soon  afterwards  turn  up 
at  the  ends,  and  finally  become  fastigiate  with  the  stem.  Branchlets 
disposed  in  two  rows,  densely  crowded  along  the  extremities  of  the 
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branches,  and  placed  sideways.  Cones  ovate-elliptic,  6-valved,  soli- 
tary at  the  ends  of  tlie  small  branclilets,  ^  an  inch  long,  green  when 
youag,  but  liglit-brown  when  ripe,  and  composed  of  six  scales,  two 
being  central,  and  four  around  the  sides.     Scales  blunt,  central  ones 


truncate,  with  a  short  stout  projecting  point  below  the  apex,  each  scale 
covering  two  naked,  egg-shaped,  somewhat  angular,  wingless  seeds. 

1453.  Geography. — This  evergreen  tree  is  found  in  Cbiiia  and 
Japan,  growing  on  rocky  situations. 

1464.  Description  of  tree- — Tliis  forms  a  beautiful  well-clothed 
tree  all  the  year  round ;  the  densely  furnished  branchlets  giving  the 
whole  plant  such  a  compact  look,  as  is  not  exhibited  by  any  other 
conifer.  It  does  not  attain  a  large  size,  being  seldom  found  much 
over  25  feet  in  height;  but  its  compactness  and  deep  green  colour 
give  it  a  character  which  contrasts  pleasingly  when  found  standing 
on  the  sides  of  roads  in  plantations,  aud  it  is  for  such  situations  Uut 
we  here  recommend  it. 

1455.  EeojurmU:  iises  o/ limber. — This  tree  forma  very  little  timber: 
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the  plant  taking  more  the  character  of  a  large  bush  than  a  timber 
tree. 

1456.  Soil  and  giiuation. — This  conifer  will  grow  well  on  any 
soil  and  site,  if  these  are  dry  and  not  much  exposed. 

1457.  Propagation  and  culture. — This  tree  ia  readily  propagated 
from  seeds,  which  should  be  sown  in  a  cold  frame,  and  when  the 
plants  are  one  year  old  they  should  be  planted  out  into  nursery-rows. 

1458.  Specimens  from  20  to  25  feet  high  are  plentiful  in  the 
country. 

SECTION   LXXXT. RKTIHOSPORA   OBTUSA,    OS   THE   OBTUSE  LEAVED  JAPAN 

CT  PRESS. 

1459.  Specific  character. — Leaves  mostly  in  whorls  of  4,  ovate- 
rhomboid,  blunt,  seldom  pointed,  de-  cjg^  142, 

cussate,  all  scale-formed,  closely  pressed 
along  the  branchlets,  and  adhering  al- 
most as  far  as  the  points,  the  lower 
part  only  being  visible ;  those  along 
the  upper  and  under  rows  are  ovate- 
rhomboid,  obtuse,  and  seldom  acute, 
while  the  side  or  lateral  ones  are 
keeled,  and  lap  over  at  the  edges,  are 
somewhat  pointed,  and  almost  sickle- 
sbapod ;  those  on  the  younger  plants 
are  more  open,  longer,  and  remain 
on  for  several  years  (see  fig.  142), 
Branches  spreading,  lateral  ones  in 
two  rows,  very  dense,  spreading  out 
like  a  fan,  and  of  a  light  shining  green 
colour.  Cones  solitary,  on  the  ends 
of  the  branchlets,  globular,  about  the 
size  of  a  small  grape,  with  eight  or  ten 
scales  iu  alternate  opposite  pairs. 

1460.  Qeography. — This  tree  forms 
a  large  portion  of  the  forests  in  the 
inountains  on  the  Island  of  Nippon, 
in  Japan,  and  is  hardy  in  Britain. 

1461.  Description  of  tree.^lt  is 
a  tall  evergreen  tree,  growing  from 
70  to  100  feet  high,  with  a  stem 
from  3  to  5  feet  in  diameter,  and  has 
very  much  the  habit  of  an  arbor  vitse, 

from  which,  however,  it  is  easily  distinguished  at  first  sight  by  the 
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more  spreading  habit  of  the  branches,  and  by  these  having  a  peculiar 
fan  appearance.     It  forms  a  fine  specimen  in  a  pinetum. 

1462.  Economic  uses  of  timber. — The  timber  of  this  tree  is  said 
to  be  white  and  fine>grained,  of  a  compact  texture,  and  durable. 

1463.  Soil  and  sittuxiion, — ^We  have  seen  good  specimens  of  this 
handsome  tree  growing  healthily  in  most  kinds  of  soil,  but  it  reqnires 
a  sheltered  site  to  prosper  well  on. 

1464.  Propagation  and  culture,  — Same  as  those  stated  in  reference 
to  Biota  orientaJis. 

1465.  Fair  specimens  of  this  tree  are  plentiful  in  the  greater  part 
of  the  pinetums  of  this  country. 
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CHAPTER    X. 

SECTION    I. — THE  PLACES   WHICH   THE   DIFFERENT   KINDS   OF  TREES   DESCRIBED 
IN   CHAPTERS  YIIL    AND   IX.   SHOULD   OCCUPY   ON   LANDED  ESTATES. 

1466.  Having  in  Chapters  VIIL  and  IX.  briefly  stated  the  pecu- 
liarities of  each  sort  of  forest-tree  which  is  generally  cultivated  in  our 
plantations  for  the  sake  of  timber,  as  well  as  given  our  opinion  in 
regard  to  such  of  the  newer  coniferse  as  we  consider  hardy  enough  for 
growing  to  useful  purposes  in  our  climate,  we  now  come  to  make  a 
few  general  remarks  in  reference  to  the  places  which  they  should 
respectively  occupy  on  landed  estates. 

Landed  estates  may,  generally  speaking,  be  classed  under  four 
heads  —  namely,  1st,  those  situated  on  the  low -lying  and  level 
plains  of  the  country ;  2d,  those  on  the  table-lands  of  considerable 
elevation  above  the  sea;  3d,  those  consisting  of  partly  table -lands 
and  partly  hills ;  and,  4th,  those  situated  wholly  on  the  hilly  and 
mountainous  districts.  With  reference  to  the  kinds  of  trees  which 
should  be  used  on  each  of  these,  we  shall  make  a  few  brief  remarks. 

1467.  On  the  first  class  of  landed  estates  referred  to — namely, 
those  situated  on  the  low-lying  and  level  plains  of  the  country — as 
they  have  the  best  soils  and  warmest  climate,  the  oak,  ash,  elm,  syca- 
more and  other  maple,  with  horse-chestnut  and  sweet-chestnut,  beech, 
lime^  poplar,  willow,  walnut,  tulip-tree,  and  other  hardwoods  requiring 
good  soils  and  sites,  should  be  planted  on  them,  together  with  larch, 
pine,  fir,  picea,  and  other  coniferse,  as  all  of  the  trees  described  in  the 
two  sections  referred  to  in  the  heading  will  succeed  on  them  if  the 
land  is  properly  prepared,  and  the  sites  well  chosen — all  as  described 
for  each  sort  respectively. 

1468.  On  the  second  class  of  estates  referred  to — viz.,  those  on 
the  table-lands  at  considerable  elevation  above  the  sea — all  the  dif- 
ferent kinds  of  hardwood  should  be  more  sparingly  planted  than  on 
estates  situated  on  lower-lying  districts,  and  all  the  conifers  known 
as  being  perfectly  hardy  more  abundantly.  On  estates  of  the  class 
under  notice,  much  more  skill  is  necessary  on  the  part  of  the  forester 
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to  enable  him  to  suit  the  trees  to  the  dififerent  localities  of  the  estate 
than  is  required  in  one  that  has  to  deal  with  the  growing  of  trees  on 
lower-lying  estates,  where  the  soil  is  more  equal  and  the  climate  is 
very  much  better.  On  estates  of  this  class  there  is  generally  a  greater 
variety  of  soils  and  sites  than  obtains  on  estates  situated  on  level 
plains,  and  in  all  cases  of  planting  trees  upon  them,  the  place  of  the 
hard-wooded  kinds  should  be  on  the  heavier  and  least  exposed  por- 
tions of  the  lands,  while  that  of  the  coniferous  kinds  is  upon  the 
lighter  and  most  exposed  parts.  And  in  dealing  with  a  subject  of 
the  kind  in  regard  to  planting,  the  hardiest  kinds  of  both  hardwoods 
and  conifers  should  be  selected  and  placed  on  the  most  exposed  sites, 
and  the  less  hardy  kinds  on  the  least  exposed. 

1469.  With  regard  to  the  tliird  class  of  estates  named,  or  those 
consisting  of  partly  table-lands  and  partly  hills,  the  hard-wooded 
kind  should  be  placed  on  suitable  soils  and  sites  on  the  lower-lying 
parts  of  the  property,  while  coniferous  kinds  alone  should  be  used 
on  the  hilly  parts  of  it — observing  always  to  keep  the  hardiest  kinds 
of  conifers  on  the  poorest,  highest-lying,  and  most  exposed  localities, 
and  the  more  tender  species  on  the  less  exposed  sites,  and  chiefly 
along  the  lower  slopes  of  the  high  grounds,  and  partly  interspersed 
with  the  liard-wooded  kinds. 

1470.  As  to  estates  situated  wholly  on  the  hilly  and  mountainous 
districts  of  the  country,  our  experience  leads  us  to  state  that,  with 
but  few  exceptional  parts,  such  as  hollows  and  ravines  here  and 
there,  where  a  portion  of  the  Iiardier  kinds  of  hardwoods  may  be 
placed,  coniferous  trees  alone  should  be  planted,  as  in  all  cases  on 
properties  of  the  kind  these  are  best  adapted  to  both  soil  and  climate, 
and  therefore  ultimately  form  the  most  profitable  class  of  trees  thai 
can  be  grown  on  them. 

1471.  In  all  cases  the  hard-wooded  kinds  should  be  placed  upon 
the  most  sheltered  parts  of  any  estate,  and  the  hardier  pine3,  firs, 
and  piceas,  &c.,  upon  the  high  and  exposed  districts.  This  is  only 
imitating  the  proceedings  of  nature  in  the  same  operation  ;  for  in  the 
natural  disposition  of  trees  over  the  surface  of  the  earth,  the  pines, 
firs,  piceas,  and  other  cone-bearing  trees,  inhabit  those  cold,  high- 
lying  districts  where  the  soil  is  variable  and  generally  Ught,  and 
comparatively  poor ;  while  the  oak,  ash,  elm,  &c,  occupy  the  more 
temperate  regions  nearer  the  level  of  the  sea,  where  the  land  is  more 
equal  and  richer.  The  hardwood  trees,  to  grow  them  well,  require 
a  heavier  and  a  much  richer  soil  than  the  coniferse  do,  which  suggests 
to  us  that,  in  dealing  with  the  profitable  planting  of  trees,  the  hard- 
wooded  kinds  should  be  placed  in  the  heaviest  and  richest  parts  of 
the  soil  on  any  estate. 

1472.  With  reference  to  the  newer  kinds  of  conifene  described  in 
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Chapter  IX.,  it  is  enough  to  state  here  that  the  place  of  the  greater 
part  of  them  is  ia  the  park  and  woods  in  the  neighbourhood  of  the 
proprietor's  residence.  There  can  be  no  doubt,  however,  that  most 
of  those  described  in  this  work  will  ere  long  be  cultivated  to  a  much 
greater  extent  among  us  than  they  are  now,  and  soii^e  will  even  be 
embraced  among  our  profitable  timber^producing  trees.  In  the  mean- 
time most  of  them  are  too  scarce  and  high-priced  to  admit  of  exten- 
sive culture,  and  therefore  their  cultivation  is  only  carried  to  a  limi- 
ted extent  on  any  property. 

1473.  On  estates  lying  along  the  sea-shore,  no  trees  thrive  so 
well  as  the  Pimis  pinaster,  the  Norway  maple,  the  evergreen  oak,  the 
common  yew,  and  the  common  beech.  Upon  estates  having  the 
sea  as  one  of  their  boundaries,  it  is  often  difficult  to  get  trees  of 
any  description  to  succeed  to  any  considerable  extent,  even  so  as  to 
make  a  moderate  shelter ;  and  it  is  in  such  situations  that  the  trees 
named  are  found  useful,  especially  the  first  three.  Planted  in  such 
a  situation,  they  do  not,  of  course,  rise  up  so  as  to  make  valuable 
timber  themselves;  yet,  as  they  grow  very  bushy,  they  form  an 
excellent  shelter  for  trees  inland ;  and  by  the  shelter  obtained  from 
them,  the  more  valuable  trees  behind  succeed,  which  is  the  end  in 
view  in  planting  them. 


SECTION  II. — THE  PINETUMS  OF  BRITAIN,  AND  WHAT  TBET  HAVE  DONE  FOR  THE 
INTERESTS  OF  THE  ARBORICULTURE  OF  THE  COUNTRY,  WITH  SOME  SUQ- 
GE8TIONS   IN   RESPECTI   TO   FUTURE   PINETUMS. 

1474.  Pinetums  mean,  generally  speaking,  districts  of  land  set 
apart  on  estates  for  the  experimental  cultivation  of  the  newer  sorts 
of  coniferous  trees. 

1475.  Within  the  last  forty  years  many  such  have  been  made; 
and  there  are  now  very  few  landed  properties  of  any  considerable 
extent  on  which  there  is  not  one,  less  or  more  in  extent,  according 
to  the  taste  of  the  proprietor  and  capabilities  of  the  place. 

1476.  These  pinetums  are,  for  the  most  part,  found  occupying 
sites  in  the  home  parks  of  their  proprietors,  or  in  the  immediate 
neighbourhoods  of  their  mansions,  thus  combining  ornamental  efiFect 
with  the  experimental  cultivation  of  the  subjects ;  and  in  this  way 
-we  have  the  sylva  of  every  country  to  which  our  commerce  has 
reached  spread  over  our  island  from  south  to  north  and  from  east  to 
west,  there  being  now  few  estates  in  Britain  which  cannot  show  fair 
specimens  of  recently-introduced  trees  interspersed  with  the  kinds 
that  have  been  long  in  cultivation  in  our  plantations,  thus  forming 
new  and  very  varied  and  distinct  features  in  the  landscape. of  our 


426  THE  PINETUMS   OF  GREAT  BKITAIN. 

country.  From  these  very  praiseworthy  exertions  of  our  landed 
proprietors  in  all  parts  of  the  country,  we  are  now  in  possession  of 
an  amount  of  knowledge  and  experience  in  respect  to  the  hardihood 
of  the  newer  coniferse  which  is  very  valuable  and  highly  important  to 
the  interests  of  the  arboriculture  of  the  country,  and  gives  confidence 
to  those  whose  place  it  is  directly  to  deal  with  it  to  achieve  still 
greater  results  in  the  future. 

1477.  From  what  we  have  just  said,  it  is  to  be  inferred  that  great 
advantages  have  been  gained  to  the  arboriculture  of  Britain  by  the 
pinetums  existing  in  the  country ;  and  this  is  in  all  respects  the  truth 
of  the  case,  although  the  advantages  gained  must  only  be  taken  in 
the  limited  sense,  that  they  are  proofs  taken  from  the  most  favourable 
side  of  the  question — that  is,  from  pinetums  existing  in  favourably- 
situated  spots  on  the  respective  parts  of  the  country.  The  existing 
pinetums,  so  far  as  they  go,  have  been  of  very  great  advantage  to  all 
concerned,  and  have  proved  much  to  us  that  we  had  no  knowledge 
of  before  they  were  established  so  extensively  over  the  different  parts 
in  which  they  are  found  in  the  country.  Still,  it  must  be  admitted 
that  in  order  to  grow  the  newer-introduced  coniferse  in  such  a  way 
as  most  certainly  to  prove  the  hardihood  of  the  subjects  for  being 
planted  in  our  usual  forest-grounds,  and  their  fitness  for  becoming 
profitable  as  crops  of  timber,  they  must  be  treated  in  the  same  way 
as  we  treat  our  common  forest-trees,  and  be  planted  on  the  same 
sites  and  soils  along  with  them ;  for  until  we  carry  out  a  scheme  of 
this  kind  on  estates  on  all  parts  of  the  country,  and  at  the  different 
elevations  on  which  planting  is  usually  undertaken  on  them,  our 
experience  of  the  newer  coniferse  must  be  limited  to  their  growth  on 
the  most  sheltered  sites  and  best  soils  of  the  respective  parts  of  the 
country  on  which  they  are  found. 

1478.  Any  proprietor  wishing  to  grow  the  newer  coniferse  widi  a 
distinct  view  to  ascertain  not  only  the  general  hardihood  of  the 
species  he  may  have  in  view  to  plant,  but  also  to  prove  their  suitable- 
ness to  grow  as  timber  in  a  close  plantation,  as  well  as  their  adapta- 
tion to  ornamental  purposes,  and  also  to  prove  how  far  the  different 
species  are  affected  by  the  difference  of  elevation  and  of  aspect^ 
should  plant  them  on  all  the  various  soils,  aspects,  and  elevations  he 
has  available  on  his  estate,  observing,  of  course,  to  suit  the  different 
species  to  their  natural  requirements,  as  nearly  as  possible,  on  the 
different  soils  and  sites  embraced. 

1479.  In  carrying  out  this  mode  of  proceeding  in  regard  to  the 
cultivation  of  the  newer  coniferse,  part  of  them  could  be  planted  in 
small  masses,  each  kind  by  itself,  while  part  of  them  might  be 
planted  intermixed  among  themselves;  but  the  greater  portion  of 
them  should  certainly  be  planted  intermixed  with  larch  as  nurses,  or. 
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it  might  be,  on  some  particularly  exposed  parts,  with  some  species  of 
hardy  pine  as  nurses. 

1480.  When  the  nurses  had  attained  some  size,  and  it  was  found 
necessary  to  thin,  this  could  be  done  in  all  sorts  of  ways  :  on  some 
parts  severely,  in  order  to  admit  of  the  specimens  developing  their 
branches  thoroughly,  so  as  to  show  their  natural  habit ;  on  others 
the  nurses  might  be  more  moderately  removed,  in  order  to  prove  the 
effects  of  a  considerable  degree  of  shelter  and  confinement  on  their 
habit  and  rate  of  growth ;  while  on  others  they  might  be  left  some- 
what crowded,  in  order  to  prove  whether  they  might  make  tall  and 
straight  trees  for  timber, — and  these  different  degrees  of  thinning 
might  be  applied  on  all  the  different  species  without  reserva  Of 
course,  in  carrying  out  an  experiment  of  this  kind,  it  would  not  be 
necessary  to  plant  the  whole  of  an  enclosure  with  the  newer  coniferse 
in  the  way  proposed,  but  only  portions  of  it  here  and  there  on  the 
different  altitudes,  soils,  and  sites  embraced. 

1481.  We  are  aware  that  a  good  few  enterprising  landed  propri- 
etors have  already  begun  this  mode  of  dealing  with  the  newer  conif- 
eree  in  the  younger  plantations  on  their  estates,  and  in  time  we  hope 
to  be  able  to  refer  to  the  success  the  different  species  have  made  in 
the  different  parts  of  the  country.  There  is  no  doubt  that  many 
others  wHl  follow  the  example,  and  it  is  with  this  view  that  we  refer 
to  the  subject  here. 

1482.  The  undemoted  kinds,  as  they  are  well  known  to  be  hardy, 
and  suited  to  become  less  or  more  valuable  as  timber,  should  be 
especially  planted  out  in  our  woods  and  plantations  in  the  way  re- 
ferred to — namely:  Pinus — ^Austriaca,  resinosa,  Laricio,  ponderosa, 
Benthamiana,  Monticola.  Abies — Douglasii,  Menziesii,  orientaUs. 
Picea — Cephalonica,  nobilis,  Nordmanniana,  pinsapo.  Cedrus — 
Deodara,  Atlantica.  Cwpressits — Lawsoniana,  Nutkaensis.  Thuja 
gigantea  and  Sequoia  gigantea — the  latter  tree  more  for  its  grand 
effect  than  for  the  value  of  its  timber. 


8BCTI0K  III. — ^AS  TO  HOW   FAR  THE  VARIOUS  SORTS  OF  CONIFERiE   INTRODUCED 
ARE  LIKELT   TO  BECOME  USEFUL  IN  THE  CLIMATE  OF  GREAT   BRITAIN. 

1483.  We  have,  in  Chapter  IX.,  stated  our  opinion  at  length  in 
r^ard  to  such  of  the  coniferous  trees  as  we  have  found,  from  some 
years'  experience,  hardy  enough  for  the  climate  of  Great  Britain ;  but 
as  there  are  many  other  species  that  have  been  introduced  into  this 
country  to  which  we  have  not  referred  at  all,  we  shall  say  a  few 
-words  on  the  subject  of  the  newer  species  generally. 

1484.  Of  late  years  a  great  number  of  different   new  coniferse 
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have  been  introduced  into  this  country,  chiefly  from  the  mountainous 
regions  of  Asia  and  America,  and  especially  from  the  Himalayas, 
Japan,  California,  Mexico,  and  the  north-west  of  North  America, 
some  of  which  have  been  proved  hardy  enough  to  stand  our  climate, 
while  others  are  evidently  too  tender  to  bear  the  winter,  even  in  the 
most  sheltered  parts  of  our  open  grounds,  without  protection. 

1485.  For  the  last  thirty-five  years  we  have  paid  great  attention 
to  the  subject  of  the  newer  sorts  of  coniferae,  and  the  result  of  our 
experience  on  it  is  our  recommendation  of  those  which  we  have  found 
quite  hardy,  as  detailed  in  Chapter  IX. — of  course  keeping  out  of 
view  altogether  those  sorts  which  have  been  long  introduced,  and 
which  we  have  for  many  years  cultivated  for  their  timber,  and  are 
embraced  with  the  newer  sorts  in  the  chapter  named. 

1486.  We  are  aware  that,  besides  the  sorts  which  we  have  re- 
commended, there  are  others  which  at  present  may  be  said  to  be 
hardy  enough  to  grow  on  favourable  sites  in  various  parts  of  the 
southern  portion  of  the  country,  but  as  we  wish  to  test  such  sorts  still 
further  than  has  been  done  in  the  south,  by  seeing  how  they  succeed 
when  planted  on  more  elevated  and  northern  sites,  we  postpone  giving 
an  opinion  on  them  till  they  shall  have  been  longer  in  the  country, 
and  subjected  to  the  test  of  further  experience.  In  the  meantime, 
however,  we  may  state,  in  a  general  way,  that  there  are,  in  our 
opinion,  many  more  kinds  which  will  be  found  hardy  enough  to 
grow  with  us,  and  even  become  valuable,  both  as  timber  and  orna- 
mental trees,  provided  that  they  shall  be  properly  dealt  with  in  re- 
gard to  soil,  and  site,  and  mode  of  culture. 

1487.  No  branch  of  arboriculture  has  received  so  much  attention, 
or  has  been  more  popular,  than  that  of  the  cultivation  of  the  newer 
coniferee ;  and  this  is  to  be  attributed  not  so  much  to  their  value  in  a 
timber  point  of  view,  as  to  our  admiration  of  them  as  ornamental 
specimens.     But  be  this  as  it  may,  we  may  here  assert,  as  our  opinion 
as  to  how  far  the  newer  coniferre  are  likely  to  become  useful  in  the 
climate  of  Great  Britain,  that,  for  profitable  planting  in  the  various 
soils,  altitudes,  and  different  degrees  of  climate  in  our  country,  no 
species  of  trees  are  better  adapted  than  some  of  those  of  the  great 
coniferous  famUy ;  for  from  it  we  can  select  trees  which  are  thoroughly 
hardy,  producing  excellent  timber,  growing  rapidly  and  to  very  great 
dimensions,  and  which  are  withal  not  particular  as  to  soils  and  situa- 
tions, and  by  no  means,  if  properly  propagated  and  cultivated,  subject 
to  prematurity  or  early  decay.      Therefore  we  conclude  this  section 
by  saying  that,  in  our  opinion,  a  very  large  proportion  of  the  newer 
coniferee  are  to  become  highly  useful  in  this  country,  both  on  account 
of  their  timber  and  the  ornamental  efiect  they  are  calculated  to  pro- 
duce.    Where,  for  instance,  could  we  have  anything  so  admirable  in 
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point  of  majestic  form  and  gracefulness  as  the  Abies  Douglasii  or 
Ficea  ndbiiis,  or  anything  in  vegetation  so  gigantic  as  the  Sequoia 
giganiea?  These,  and  many,  very  many,  others  of  the  great  cone- 
beai'ing  tribe,  are  destined  to  take  the  place  of  our  old  acquaintances 
in  the  tree  way,  and  to  bring  about  a  new  aspect  in  our  landscape, 
harmonising  in  infinite  variety  and  utility  with  our  old  broad-leaved 
deciduous  kinds,  and  with  our  esteemed  larch  and  Scots  pine. 


SBCTTION  IV. — SHOULD  THE  INTRODUCED  CONIFERffi  BE  BEARED  FROM  HOME- 
GROWN SEEDS,  OR  FROM  SEEDS  PROCURED  FROM  TREES  GROWING  IN  THEIR 
NATIVE  COUNTRY? 

1488.  This  is  a  question  of  the  greatest  importance  to  the  cul- 
tivator, and  we  shall  therefore  say  a  few  words  in  answer  to  it.  The 
difl&culty  of  procuring  the  seeds  of  many  of  the  newer  coniferse  from 
their  native  countries  has  led  British  cultivators  to  resort  to  various 
modes  of  propagating  them,  such  as  grafting,  layering,  and  by  cuttings. 
But  the  plants  reared  by  aU  of  these  artificial  modes  have  been  found 
very  inferior  as  compared  with  those  that  have  been  reared  in  the 
natural  way  from  the  seeds  sent  home  from  the  native  countries  of 
the  different  species.  In  time,  however,  many  of  the  earlier  intro- 
duced species  bore  seeds,  and  from  those  seeds  plants  have  been 
reared;  but,  generally  speaking,  the  plants  that  have  been  reared 
from  those  home-grown  seeds  have  been  found  not  nearly  so  strong 
and  healthy  as  plants  grown  from  seeds  brought  from  their  native 
country.  We  shall  take  the  Ficea  vxibilis  as  an  example  to  the 
point. 

1489.  It  must  have  been  observed  by  all  cultivators  of  the  newer 
coniferse  that,  in  raising  plants  of  Picea  nobUis  from  home-grown  seed, 
a  very  large  proportion  of  the  seedlings  become  diseased  at  a  very 
early  stage  of  their  growth.  This  disease  shows  itself  by  the  leaves 
first  decaying  at  the  points,  and  gradually  becoming  dead  altogether ; 
the  leaves  begin  to  wither,  and  this  withering  spreads  tiU  the  whole 
plant  has  a  rusty  appearance,  and  the  disease  is  generally  known 
among  cultivators  by  the  name  of  "the  rust."  It  seems  to  arise 
from  a  languid  circulation  of  the  juices  of  the  plant,  caused,  it  would 
seem,  by  a  weakness  in  its  vitality,  perhaps  originating  in  imperfect 
impr^nation.  Be  this  as  it  may,  this  weakness  of  the  young  plants, 
and  consequent  early  decay,  has  hitherto,  so  far  as  our  knowledge  of 
tbe  subject  extends,  been  confined  only  to  plants  produced  from 
home-grown  seeds,  and  has  not  been  founcl  in  respect  to  plants  raised 
from  seeds  brought  from  the  native  country  of  the  tree.     This  dis- 

is,  without  doubt,  caused  by  constitutional  weakness,  arising 
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from  imperfect  impregnation  in  our  climate.  As  already  stated,  the 
plants  raised  from  home-grown  seed,  and  which  escape  the  disease 
referred  to,  have  been  found  of  a  weakly  constitution  as  compared 
with  plants  raised  from  foreign  seed ;  so  that  it  is  but  reasonable  to 
infer  that  seedlings  from  these  weakly-constitutioned  plants,  if  they 
ever  have  vitality  enough  to  enable  them  to  bear  seed,  must  inherit 
the  weakly  constitution  of  their  parents,  and  so  become  still  more 
and  more  weakly  and  diseased ;  and  this  brings  us  to  give  the  direct 
answer  to  the  question  put  as  the  heading  of  this  section,  which  is : 
All  the  introduced  coniferse  should  be  reared  from  seeds  procured 
from  trees  growing  in  the  native  country  of  each  respectively;  as 
unless  we  attend  to  their  propagation  in  this  way,  we  must  gradually 
have  them  of  so  diseased  and  deteriorated  a  character,  as  to  be  com- 
paratively worthless. 

1490.  Those  who  wish  to  propagate  plants  of  the  newer  conifene 
from  home-grown  seed  should,  at  all  events,  attend  to  assist  impreg- 
nation in  the  female  flowers  at  the  proper  period,  as,  doubtless,  al- 
though the  plants  that  might  be  afterwards  reared  from  seeds  made 
more  perfect  in  this  way  might  not  inherit  such  a  degree  of  vitality 
and  vigorous  constitution  as  others  raised  from  seeds  brought  from 
the  native  countries,  still  they  might  be  improved  as  compared  with 
plants  raised  from  home-grown  seeds  that  had  had  no  assistance. 
We  throw  out  this  merely  as  a  hint  for  cultivators  to  turn  over  in 
their  minds,  and  to  make  use  of  and  experiment  on  according  to  such 
opportunities  as  they  may  have. 

1491.  Another  point  which  naturally  falls  in  here  for  considera- 
tion is  that  of  procuring  the  seeds  of  the  different  species  from  trees 
growing  on  such  localities  in  their  native  regions  as  wiU  insure  the 
plants  being  perfectly  hardy  in  this  country  when  reared  in  it     We 
all  know  that  seeds  gathered  from  trees  growing  in  a  warmer  climate 
than  our  own  produce  plants  too  tender  to  succeed  in  it  without  pro- 
tection, and  that  only  seeds  taken  from  trees  growing  in  an  equally 
cold  climate  with  our  own  can  be  expected  to  produce  plants  hardy 
enough  to  succeed  satisfactorily  in  our  variable  climate.     In  getting 
the  seeds  of  the  different  species  from  their  native  regions,  then,  it 
should  never  be  lost  sight  of  that  much  of  the  success  in  cultivating 
the  plants  from  them  depends  upon  whether  they  may  have  been 
gathered  from  trees  growing  in  low-lying  and  therefore  comparatively 
warm  localities,  or  from  high-lying  and  therefore  colder  parts.      In 
sending  out  seed-collectors,  therefore,  none  should  be  intrusted  with 
such  an  important  piece  of  business  but  trustworthy  parties,  who  will 
look  to  the  interests  of  arboriculture  at  home,  and  will  be  certain  to 
make  it  a  point  to  collect  seeds  only  from  trees  growing  on  the  high 
and  cold  regions  of  the  various  parts  they  are  found  in,  as  unless  this  be 


SOIL   ON   WHICH   THEY   SHOULD   BE   PLANTED.  431 

attended  to,  disappointment  must  follow  in  many  of  the  species  turn- 
ing out  less  hardy  than  we  expected. 

1492.  There  can  be  no  reasonable  doubt  that  if  we  procured  seeds 
of  the  various  species  only  from  trees  growing  on  the  high  and  cold 
regions  of  the  mountains  they  are  found  on,  we  should  find  the  greater 
part  of  them  quite  hardy  enough  for  growing  even  on  our  hills  in  the 
north  of  Scotland  along  with  our  native  pine,  and  should  in  conse- 
quence have  little  trouble  in  cultivating  them  compared  with  what 
we  have  now ;  but,  unfortunately,  when  iri-esponsible  parties  gather 
the  seeds  of  the  respective  kinds  in  the  native  districts  of  the  trees, 
they  veiy  naturally  collect  them  from  such  trees  as  are  easiest  got  to 
— ^that  is,  on  the  lower  parts  of  the  mountains,  where  the  climate  is 
of  course  warm  compared  with  what  it  is  higher  up ;  and  the  result  is, 
that  we  find  the  plants  reared  from  such  seed  much  tenderer  than  we 
expected  them  to  be.  Therefore  we  repeat  that  in  collecting  the 
seeds  of  the  different  coniferae  from  their  native  regions,  they  should 
in  all  cases  be  taken  from  trees  growing  on  the  highest-lying  and 
coldest  parts  of  the  country  they  are  found  on,  as  in  such  a  case  we 
are  sure  to  have  a  hardy  and  healthy  race  of  plants  when  grown  here 
— in  all  probability  with  sufficient  vitality  in  their  constitutions  to 
enable  them  to  produce  as  perfect  a  progeny  as  if  they  were  natives 
of  our  country ;  while,  on  the  contrary,  if  the  seeds  be  gathered  from 
trees  on  the  lower  and  warmer  parts  of  the  mountains  they  are  found 
on,  the  plants  will  be  found  tender,  and,  in  our  climate,  weak  in  their 
productive  energies. 

1493.  We  are  aware  that  it  is  commonly  supposed  that,  in  length 
of  time,  plants  may  be  rendered  hardy  enough  to  endure  a  colder 
climate  than  they  were  produced  in  by  nature.  This  is  what  is 
called  acclimatisation,  and  those  who  hold  this  opinion  say  that  by 
slow  degrees  tender  plants  may  become  acclimatised  to  cold  climates. 
This  view,  however,  is  iu  all  respects  inconsistent  with  facts.  Each 
species  of  plant  has  been  constituted  by  nature  to  bear  a  certain 
range  of  temperature,  and  it  has  been  found  impossible  to  extend 
this  range  to  any  considerable  degree.  We  can  always,  it  is  true, 
succeed  in  growing  a  tree  by  placing  it  in  a  warmer  climate  than  it 
had  previously  existed  in,  but  we  cannot  harden  the  same  tree  to 
thrive  in  one  to  any  considerable  degree  colder. 

sBcrrioN  V. — thb  recently-introuuced  oonifers  should  be  planted  on 

LAND   of   rather  A   POOR  DESORIPTION,  AND   NEVER   ON   THAT   OF   A   RICH 
CHARACTER. 

1494.  A  great  mistake  is  often  made  in  the  cultivation  of  the  in- 
troduced coniferse  by  planting  them  on  rich  lands,  whereby  the  plants 
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overgrow  themselves,  and  at  the  end  of  the  year  are  found  with 
growths  of  so  succulent  a  nature  that  the  climate  cannot  ripen  them 
sufficiently  to  resist  the  action  of  the  frosts  of  our  winters.  There 
can  be  no  doubt  whatever  that  a  large  proportion  of  the  failures  that 
have  taken  place  in  respect  to  the  growing  of  certain  species  on  cer- 
tain places  in  this  country  is  to  be  attributed  to  this  cause — ^namely, 
their  having  been  planted  in  soils  so  rich  as  to  have  induced  too 
luxuriant  a  growth  to  admit  of  our  autumn  sun  maturing  it 

1495.  We  are  well  aware  that  in  the  case  of  many  of  our  com- 
mon hardwood  trees,  which,  in  moderate  conditions  of  soil,  ripen 
their  growths  perfectly,  when  they  are  planted  on  a  very  rich  des- 
cription of  land,  in  which  their  growth  is  excited  to  an  unusual 
degree,  have  the  points  of  their  shoots  much  injured  by  the  succeed- 
ing winter's  frosts.  Now,  if  this  take  place  in  our  climate  in  respect 
to  even  our  common  oak  and  sycamore  when  they  are  found  on  very 
rich  lands,  what  can  we  expect  in  regard  to  the  newer  conifeise 
when  placed  in  similar  circumstances  ? 

1496.  For  our  own  part,  we  have  every  reason  to  believe,  from 
facts  that  we  have  observed  in  respect  to  the  growth  of  the  intro- 
duced coniferse  in  various  soils  and  sites  on  different  parts  of  the 
country,  that  much  of  the  success  of  one  cultivator  over  another  hes 
in  his  proper  discrimination  as  to  suiting  the  soil  to  the  requirements 
of  the  plants  in  our  variable  climate ;  and  one  of  the  principal  points 
to  attend  to  in  successfully  dealing  with  such  of  the  species  as  are 
known  to  be  less  hardy  than  some  others,  is  to  plant  them  on  land 
of  rather  a  poor  description,  and  never  on  that  of  a  rich  charader. 
In  our  climate  the  great  risk  is,  in  the  case  of  plants  growing  on 
rich  soils,  not  so  much  the  degree  of  frost  we  usually  have,  as  its 
coming  early  in  the  beginning  of  winter,  when  the  plants  cannot 
resist  it,  in  consequence  of  being,  as  it  were,  full  of  sap.     From  this, 
then,  the  attention  of  the  cultivator  should  be  directed  to  bringing 
his  plants  into  as  dry  and  matured  a  state  of  wood  as  possible  at  the 
beginning  of  winter.     In  order  to  effect  this,  the  land  should  be 
thoroughly  drained  in  the  first  place,  which  will  carry  off  all  super- 
fluous moisture  from  it,  and  prevent  the  plant  drawing  too  much 
moisture  from  it  into  its  system.     In  the  second  place,  the   soil 
should,  if  not  naturally  somewhat  poor,  be  rendered  so  by  an  inter- 
mixture of  sand  or  gravel,  so  as  to  prevent  the  plant  making  too 
luxuriant  growths,   and  thus  enable  it  to  ripen  its  wood  perfectly 
before  the  frosts  of  winter  set  in  upon  it. 

1497.  If  these  points  were  judiciously  attended  to  in  the  cultiva- 
tion of  the  introduced  coniferse,  many  of  the  species  which  are  now 
considered  rather  tender  for  successful  cultivation  in  the  climate  of 
many  places  of  Britain,  would  doubtless   be  found  hardy  enough 
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under  ordinary  circumstances ;  but  so  long  as  cultivators  will  con* 
tinue  to  prepare  rich  soils  for  the  newer  cone-bearing  trees  in  our 
climate,  thej  must  expect  to  have  disappointments  in  their  endeav- 
ours to  rear  them.  In  land  of  rather  a  poor  description,  every  kind 
of  tree  we  grow  escapes  the  risk  of  being  stimulated  into  succulent 
growth,  and  is  insured  of  ripening  its  shoots  so  early  as  to  escape 
having  them  injured  by  autumn  frosts,  while  on  rich  lands  the  case 
is  quite  the  opposite. 


SKOTION  VI. — ALL  THE  NEWEB  CONIFEROUS  TREES  REQUIRE  A  PURS  AIR  TO  8U0- 
CEED  WELL  IN,  WITH  A  RATHER  HIGH-LTINO,  AIRY,  AND  DRY  SITUATION, 
AND   SHOULD   NEVER  BE   PLANTED   ON    LOW-LTINQ   AND   HUMID   HOLLOWS. 

1498.  Coniferous  trees  being  chiefly  natives  of  the  hilly   and 
mountainous  regions  of  the  globe,  where  the  air  is  always  found  of  a 
purer  and  more  rarefied  nature  than  it  is  on  the  lower-lying  plains, 
they  do  not  grow  healthy  if  at  all  exposed  to  the  impurities  contained 
in  the  air  in  the  neighbourhood  of  our  towns  and  cities.     Much  of 
the  unhealthiness  of  many  of  the  newer  coniferse,  as  they  are  found 
in  some  places,  is  to  be  attributed  to  the  state  of  air  they  have  been 
reared  up  in,  in  the  first  stage  of  their  growth ;  for  we  hold  that  no 
coniferous  plants  that  have  been  reared  for  the  first  five  or  six  years 
of  their  existence  in  nurseries  situated  within  the  unhealthy  influence 
of  the  smoke  of  towns  can  possibly  have  so  sound  a  constitution  as 
those  that  have  been  reared  in  the  purer  air  of  a  country  nursery. 
Therefore,  in  cultivating  the  newer  coniferae,  perfectly  healthy  and 
robust  specimens  are  not  to  be  expected  unless  the  plants  have  been 
reared  in  a  pure  state  of  air  from  the  very  first  opening  of  their  seed- 
leaves,  and  have  been  planted  out  on  permanent  sites  under  the  same 
favourable  conditions.     But  besides  purity  of  air,  a  somewhat  high- 
lying,  airy,  and  dry  site  is  equally  necessary  to  their  healthy  and 
perfect  development ;  as  in  conditions  of  an  opposite  character  the 
plants  are  out  of  their  natural  position,  and  consequently  do  not 
obtain  that  robust  healthiness  which  they  are  fitted  to  do  in  an  up- 
land site  not  too  much  exposed,  but  where  there  is  a  free  and  open 
exposure. 

1499.  In  low-lying  and  humid  hollows  the  ground  may  often 
appear  in  a  perfectly  sound  and  healthy  condition,  and  even  well 
adapted  for  the  growth  of  the  trees,  and  in  such  parts  they  have 
generally  more  heat  than  those  on  higher  situations,  and  consequently 
make  larger  growths  for  a  time ;  but  in  the  greater  number  of  cases 
plants  so  situated  will  show  symptoms  of  sickening  and  disease  at  an 
early  stage,  and  very  often  die  suddenly.     This  is  caused  by  the 
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roots  of  the  plants  drawing  more  moisture  into  their  vessels  than  the 
leaves  are  able  to  elaborate  into  proper  woody  matter,  thus  giving 
rise  to  plethora,  and  sudden  death  in  consequence ;  for  it  must  be 
kept  in  view  that  the  coniferous  trees  are  not  what  is  generally 
termed  gross  feeders,  their  leaves  not  being  constructed  for  assimilat- 
ing large  quantities  of  food,  like  those  of  many  of  our  hard-wooded 
trees. 

1500.  In  the  rearing  of  the  newer  coniferous  trees,  then,  the  cul- 
tivator should,  if  he  wished  to  be  really  successful  in  this  branch  of 
arboriculture,  avoid  planting  them  in  low-lying  and  humid  hollows, 
and  attend  to  plant  them  on  sites  rather  high-lying  than  otherwise, 
where  they  will  have  plenty  of  healthy  air  without  undue  exposure — 
and  by  all  means  on  land  made  perfectly  dry  by  drainage  if  it  is  not 
naturally  so. 


SECTION  VII. — OONIFEBS  THAT  ABE  DISPOSED  TO  COME  INTO  GROWTH  AS  BAELT 
IN  THE  SEASON  AS  TO  HAVE  THEIR  TOUNQ  SHOOTS  INJURED  BY  LATE 
FROSTS  CAM  HAVE  THIS  NATURAL  TENDENCY  TO  SARLT  QROWTH  RE- 
TARDED. 

1501.  It  is  well  known  among  all  cultivators  of  the  newer  coni- 
fer»  that  some  of  them,  and  especially  of  the  Picea  tribe,  have  a  nat- 
ural tendency  to  come  so  early  into  growth  in  the  climate  of  Britain 
that  the  young  shoots  very  frequently  are  injured  by  late  frosts  in 
the  beginning  of  the  summer ;  and  it  is  generally  recommended  in 
respect  to  such  species  as  have  this  tendency,  that  they  should  be 
planted  on  western  and  northern  exposures,  in  order  that  their  growth 
may  not  be  excited  so  early  on  such  Txtck-lying  sUes  as  it  is  when  they 
are  planted  on  sites  having  eastern  or  southern  exposurea     This 
recommendation  is  perfectly  sound  and  consistent  so  far  as  it  goes, 
as  plants  occupying  northern  and  western  sites  are  always  later  in 
starting  to  grow  than  the  same  kinds  are  when  found  occupying 
opposite  sites ;  but  then  every  proprietor  has  it  not  in  his  power  to 
choose  northern  and  western  sites  on  which  to  plant  the  specimens 
he  wishes  to  rear.     There  are  many  places  having  eastern  sites,  and 
no  other ;  while  there  are  perhaps  more  having  southern  sites  alone 
— and  in  these  cases  the  recommendations  stated  as  to  northern  and 
western  sites  cannot  be  applied,  at  least  to  any  important  extent  or 
bearing ;  and  therefore,  to  those  who  have  not  northern  and  western 
sites  to  plant  on,  we  give  the  following  modes  of  proceeding  with  a 
view  to  enable  them  to  retard  the  natural  tendency  of  such   of  the 
newer  coniferse  as  they  find  to  come  so  early  into  growth  as  to  have 
their  young  shoots  injured  by  late  frosts. 
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1502.  In  the  case  of  species  having  the  tendency  referred  to,  a 
good  plan  is  to  cut  their  roots  all  round  in  spring  with  a  spade ;  this 
has  nearly  the  same  effect  to  check  their  early  growth  as  would  be 
the  case  were  they  transplanted.  We  have  often  adopted  this  plan 
ourselves  with  Piceas  and  other  species,  and  found  the  effect  in  all 
respects  satisfactory,  the  cutting  of  the  roots  checking  the  flow  of  the 
sap,  and  in  consequence  the  expanding  of  the  buds,  for  two  or  three 
weeks,  and  thus  preventing  the  young  shoots  coming  out  so  early  as 
to  be  injured  by  late  frosts.  This  cutting  of  the  roots  should  be 
performed  just  when  the  buds  show  a  disposition  to  open,  this  de- 
pending upon  the  lateness  or  earliness  of  the  season,  but  generally  in 
the  early  part  of  April.  In  performing  this  operation  on  the  plants, 
if  they  are  small,  say  not  over  2  feet  high,  the  roots  may  be  cut  all 
round  about  9  or  10  inches  out  from  the  bottom  of  the  stem,  using 
the  spade  in  the  same  way  as  if  it  was  intended  to  lift  the  plant  with 
a  ball  After  the  roots  have  been  thus  cut  all  round,  a  little  loose 
earth  should  be  spread  on  the  open  cut  left  by  the  spade,  in  order  to 
prevent  drought  getting  to  the  roots,  and  this  should  receive  a  slight 
tramping  with  the  foot  to  make  the  two  sides  of  the  cut  adhere.  If 
the  plants  are  above  2  feet  and  under  3  feet  high,  the  roots  may  be 
cut  at  about  12  inches  out  from  the  stem ;  if  above  3  feet  and  under 
5,  say  14  or  15  inches  out;  if  above  5  feet  and  under  7,  say  at  18 
inches  out;  and  if  above  7  feet  and  under  10,  they  may  be  cut  at 
about  22  inches  out  Above  the  latter  height  there  is  little  or  no 
danger  of  the  shoots  being  injured  by  frost ;  for  if  the  plants  are  on  at 
all  suitable  soils  and  sites,  there  is  no  risk  of  injury  to  them  from  frost, 
that  being  only  the  case  while  the  plants  are  small.  This  cutting  of 
the  roots  does  not  injure  the  health  of  the  subjects,  but  merely  retards 
their  growth  for  two  or  three  weeks  in  each  season,  which  is  the  object 
ill  view,  in  order  to  prevent  injury  to  the  shoots.  After  the  cutting 
of  the  roots  has  been  left  off,  the  plants  will  be  found  to  make  extra- 
ordinary rapid  progress  upwards,  this  being  brought  about  by  the 
great  mass  of  fibrous  roots  they  have  made  in  consequence  of  having 
been  cut  in  from  time  to  time. 

1503.  Another  plan  which  may  be  adopted  is  to  make  openings 
in  any  young  plantation  of  some  six  or  eight  years'  standing,  where 
the  trees,  say  larch  or  pine,  are  from  8  to  10  feet  high,  and  to  plant 
the  specimens  of  whatever  kinds  may  be  thought  desirable  in  the 
openings,  taking  care  to  remove  entirely  all  roots  of  the  trees  that 
stood  in  the  openings  made  by  trenching  the  spots  before  planting 
the  specimens  in  them.  These  openings  may  be  made  at  any  dis- 
ta.iice  apart,  according  to  the  object  in  view,  but  each  opening  should 
xiot  be  made  larger  than  may  be  found  sufficient  for  the  specimens 
lia^ing  full  air  and  light  without  being  in  any  way  encumbered  by 
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the  surrounding  taller  trees.  Specimens  of  the  newer  coniferse,  say 
Picea,  planted  in  openings  made  among  older  trees  in  this  way,  seldom 
or  never  receive  any  injury  from  frost — ^that  is  to  say,  if  the  soil  be 
dry  and  the  site  airy — as  the  shades  of  the  taller  trees  keep  the  rays 
of  the  sun  from  them,  and  prevent  their  coming  early  into  growth ; 
while  at  the  same  time,  when  frosty  winds  do  occur  they  are  protected 
from  them,  and  generally  grow  up  more  healthily  and  satisfactorily 
than  trees  planted  on  the  open  ground  without  any  such  protection. 
Of  course  the  taller  nurses  are  thinned  away  as  the  others  need  space. 
1504.  Young  trees  planted  on  dry  and  airy  sites  are  very  much 
less  subject  to  be  injured  by  frosts  in  their  young  shoots  than  the 
same  kinds  found  growing  in  low-lying,  damp,  and  confined  sites; 
therefore,  in  planting  the  newer  coniferse,  care  should  be  always  had 
to  see  that  the  character  of  the  situation  is  not  of  the  latter  descrip- 
tion, as  if  so,  considerable  difficulty  and  trouble  will  be  experienced 
in  order  to  grow  healthy  specimens  of  many  of  the  species ;  and  where 
this  has  been  overlooked  in  the  planting  of  a  pinetum,  the  foregoing 
recommendations  will  be  found  useful  in  improving  the  circumstances 
of  the  csuse.  We  are  the  more  confident  as  r^ards  this  from  having 
seen  much  benefit  arise  from  the  adopting  of  these  simple  remedies 
where  cases  had  seemed  hopeless  and  unimprovable  before  they  were 
put  into  operation. 


SECTION   VIII. — WHERE   BOMB   OF  THE   BEST  OOLLBCTIONB   OP  THE  NEWER 
CONIFERJS   ARE  TO   BE   BEEN   IN   GREAT   BRITAIN   AND  IRELAND. 


1505.  As  it  may  be  interesting  to  many  foresters  to  know  where 
some  of  the  best  collections  of  the  newer  coniferse  are  to  be  seen  in 
the  country,  we  give  the  following  list  of  places  where  they  may  find 
them.  We  shall  give  the  names  of  these  in  their  alphabetical  order, 
followed  by  the  post-town  and  name  of  the  proprietor  in  each  case. 


Altyre, 

Ballindalloch  Castle, 
Ballyfin,     . 
Ballymacool, 
Bedgebury  Park 
Bicton, 
Bodorgan,  . 
Bury  Hill, 
Carclew,    . 
Carlowrie, . 
Castle  Kennedy, 
Castle  Martyr, 
Cave  Hill, 
Chats  worth, 


Forres, 

Ballindalloch, 
Mountrath,    . 
Letterkenny, 
Cranbrook,    . 
Budleigh  Salterton, 
Anglesey, 
Dorking, 
Penryn, 
Kirkliston,    . 
Stranraer, 
Castle  Martyr, 
Belfast, 
Chesterfield, . 


Sir  W.  Q.  Camming,  Bart 

Sir  G.  Macpherscm  Grant,  Bart. 

Sir  Charles  Coot,  Bart 

J.  R.  Boyd,  Esq. 

Rt.  Hon.  A.  J.  Beresford  Hope. 

Lady  Rolle. 

Sir  George  Meyrick,  Bart. 

R.  Barclay,  Esq. 

Colonel  Tremayne. 

R.  Hutchison,  Esq. 

Earl  of  Stair. 

Earl  of  Shannon. 

Miss  Whitlaw. 

Duke  of  Devonshii^. 
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SECTION  UL — IN  REARINQ  THE  NEWER  OONIFE&fi  FROM  SEEDS,  THE  SEED-BEDS 
SHOULD  BE  SHADED  FROM  THE  DIRBOT  RATS  OF  THE  SUN  TILL  THE 
TOUNQ   PLANTS   APPEAR  AND   HAVE   GAINED   STRENGTH. 

1506.  Those  who  cultivate  the  newer  coniferae  from  seeds  are 
aware  that  the  drying  effects  of  the  early  summer's  sun  on  these  often 
prevent  the  greater  part  of  them  from  vegetating,  and  therefore  use 
means  to  protect  them  from  the  direct  rays  of  the  sun  till  the  young 
plants  have  appeared  above  ground,  and  gained  sufficient  strength  to 
draw  nourishment  from  it.  Various  means  are  resorted  to  for  the 
purpose  of  shading  the  surface  of  the  seed-beds  from  the  direct  rays 
of  the  sun — such  as  stretching  common  garden  mats  or  thin  cloth 
over  them,  and  sometimes  the  branches  of  evergreen ;  but  all  these 
are  objectionable,  because  both  mats  and  thin  cloth  throw  too  much 
shade  on  the  surface  of  the  beds,  and  cause  the  young  plants  to  come 
up  weakly,  while  evergreen  branches  soon  wither  under  the  sun's 
heat,  and  in  a  short  time  become  almost  useless  for  the  purpose.  We 
have  ourselves  tried  all  the  ways  referred  to,  but  have  found  them 
insufficient,  and  now  adopt  the  following  mode,  which  we  have  found 
to  answer  the  purpose  satisfactorily.  We  place  boards,  9  inches 
broad  and  f  inch  thick,  on  their  edges,  in  a  regular  Une,  along  both 
sides  of  each  of  the  beds,  supporting  them  in  their  places  by  strong 
pins  driven  into  the  ground  at  the  parts  they  meet.  These  boards 
all  fixed,  and  forming,  as  it  were,  a  box  of  each  bed,  we  next  place 
thin  laths  on  them,  right  across  the  beds,  each  3  inches  apart  from 
the  other,  and  have  these  nailed  at  each  end  on  the  upper  edges  of 
the  boards.  These  laths  should  be  about  3  inches  broad  only,  and 
cut  to  suit  the  breadth  of  the  beds,  and  in  this  way  the  openings  and 
laths  will  be  of  equal  breadth,  and  afford  sufficient  light  and  shade 
to  the  surface  of  the  beds,  and  insure  the  vegetation  of  the  seeds,  so 
as  to  produce  healthy  and  strong  plants.  By  adopting  this  mode  of 
shading  the  seed-beds,  the  frames,  as  they  may  be  called,  can  be 
allowed  to  remain  on  them  till  the  plants  are  pretty  strong,  and  have 
taken  a  good  root-hold,  when  they  should  be  gradually  removed  by 
taking  off,  first,  each  alternate  lath,  and,  after  a  while,  the  frames 
in  all. 
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CHAPTER    XL 

SECTION   I. — DISTRIBUTION   OP  YOUNG  TREES   80  AS  TO   SUIT  DIFFERENT 

SITUATIONS   IN   A  NEW  PLANTATION. 

1507.  Next  to  the  thorough  draining  of  the  soil,  nothing  is  of 
more  importance,  in  order  to  insure  the  future  welfare  of  any  young 
plantation,  than  the  proper  adaptation  of  the  different  sorts  of  trees 
to  the  various  soils  and  situations  therein.    This  is  a  point  in  arbori- 
culture which  has  been  too  little  attended  to  by  planters  in  general ; 
and  the  not  attending  to  it  is  in  a  great  measure  the  reason  that  we 
at  the  present  day  see  very  many  of  our  plantations  in  an  unsatis- 
factory state.     We  have  often  regretted  very  much  to  see  coniferous 
trees  standing  in  an  unhealthy  and  dying  state,  where,  if  any  of  the 
hardwood  trees  had  been  planted,  they  would  undoubtedly  have 
proved  both  useful  and  ornamental;  and,  again,  as  often  have  we 
seen  stunted-looking  hardwood  trees  striving  for  existence,  where,  if 
firs  or  pines  had  been  planted  instead,  all  would  have  been  weU. 
Upon  a  little  reflection,  it  must  appear  evident  to  every  inquiring 
man  interested  in  the  welfare  of  plantations,  that  a  forester,  in  order 
to  be  one  profitably,  must  be  perfectly  acquainted  with  the  natural 
habits,  constitution,  and  peculiarities  of  every  tree  that  he  attempts 
to  cultivate ;  for  if  he  is  not  so,  the  ultimate  result  of  his  work  must 
in  a  great  measure  be  left  to  chance.     Gardeners  have  been  assisted 
by  the  advice  of  many  able  and  scientific  men,  who  have  written 
much  for  their  instruction ;  while  the  forester  has  had  comparatively 
little  written  for  his  information.     A  gardener  cultivates  several 
thousand  of  distinct  species  of  plants ;  yet  he  is  generally  able  to 
adapt  each  species  to  that  sort  of  soil  which  is  found  to  be  best 
stated  to  its  nature.    The  gardener,  in  cultivating  a  heath,  for  instance, 
gives  it  a  light,  sharp,  mossy  soil,  and  a  cool  dry  situation ;  he  does 
80  because  he  knows  that  the  heath,  in  its  native  country,  is  an 
inhabitant  of  a  light  dry  soil,  and  hilly  or  mountainous  situation : 
and  80  on  with  every  other  plant  he  cultivates.     Now,  the  principal 
thing  to  be  observed  here  is,  that  the  gardener  who  cultivates  his 
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plants  with  the  most  success  is  he  who  can  by  his  art  gi^e  his  plants 
most  nearly  that  soil  and  situation  which  is  found  to  be  their  condi- 
tion in  a  state  of  nature ;  which  is  just  the  point  that  the  forester 
ought  to  attend  to  also. 

1508.  Foresters,  knowing  that  trees  in  the  natural  forest  develop 
themselves  to  the  greatest  magnitude  there,  ought  to  make  them- 
selves aware  of  the  particular  circumstances  which  induce  or  assist 
that  full  development ;  and  upon  knowing  the  peculiar  circumstances 
attending  the  full  development  of  each  species  in  the  natural  state, 
they  ought  to  make  their  practice  agree  therewith ;  which  is  the  only 
way  that  any  man  can  arrive  at  perfection  as  a  forester. 

1509.  Having  in  Chapters  VIII.  and  IX.  entered  into  some  detail 
upon  the  habits  and  peculiarities  of  the  various  species  of  the  trees 
we  cultivate,  it  will  be  of  importance  to  take  a  view  of  their  geogra- 
phical distribution.  Such  a  statement  we  know  to  be  necessary  in 
order  to  a  right  understanding  of  the  distribution  of  young  trees  in 
new  plantations  of  any  considerable  extent. 

1510.  Every  forester  ought  to  look  upon  the  estate,  of  the  wood- 
lands on  which  he  may  have  the  management,  with  the  eye  of  a 
geographer.  He  ought  to  consider  it  as  a  continent  in  itself:  each 
plantation  may  be  looked  upon  as  a  separate  kingdom,  according  to 
its  altitude ;  and  each  of  these,  again,  may,  in  the  mind  of  the  forester, 
be  divided  into  provinces,  according  to  aspect  or  altitude,  and  planted 
with  those  trees  which  are  known  from  nature's  own  rules  to  be  the 
best  adapted  for  it. 

1511.  All  our  forest-trees  of  known  worth  are  natives  of  the  tem- 
perate or  frigid  zones.     The  temperate  zones  are  inhabited  by  the 
various  species  of  our  hardwood  trees,  and  in  the  extremities  of  the 
temperate  zones,  and  under  those  of  the  frigid,  we  find  the  difierent 
species  of  the  pine,  fir,  birch,  and  alder.     The  trees  natural  to  each 
of  these  zones  are  not,  however,  always  bounded  by  a  certain  degree 
of  latitude ;  for  the  temperature  of  any  given  place  does  not  always 
depend  upon  its  distance  from  the  equator.     Various  causes  have  a 
tendency  to  modify  the  heat  both  of  the  earth  and  the  air — such  as 
large  extent  of  continent,  nearness  to  the  sea,  and  locality  as  r^aids 
the  east  or  west  sides  of  continents  or  islands.     The  height  of  any 
given  place  above  the  nearest  sea-coast  also  greatly  affects  its  tempera- 
ture.    Elevated  situations  are  in  all  cases  colder  than  others  under 
the  same  latitude  near  the  level  of  the  sea ;  and  the  higher  that  we 
ascend  upon  any  mountain  or  hill,  the  lower  the  temperature  becomes, 
till  at  last  we  find  its  summit  covered  with  snow.     This  may  occur 
upon  any  part  of  the  surface  of  the  globe,  provided  the  mountain  rises 
high  enough ;  and  from  this  we  see  that  a  change  of  climate  does  not 
always  depend  upon  the  degree  of  latitude  we  may  be  in,  much  de- 
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pending  upon  the  elevation  of  the  ground ;  consequently,  in  all  these 
places  a  change  of  vegetation  takes  place.  For  example,  about  the 
base  of  the  Pyrenees  the  vine  and  the  oak  grow  luxuriantly;  on 
going  a  little  way  up  those  mountains,  these  disappear  altogether, 
but  the  pine,  the  birch,  and  the  alder  are  found.  On  proceeding  still 
farther  up,  the  pines  disappear  also,  and  nothing  is  found  in  the  shape 
of  vegetation  but  dwarfish  willows,  heath,  and  mossea  And  the 
saoie  thing  is'  observable  in  our  own  country,  although  not  to  the 
same  extent  In  all  the  lowland  counties  of  Scotland,  the  oak,  ash, 
elm,  and  sycamore  thrive  well,  while  upon  the  high  mountainous 
districts  of  the  northern  counties  they  will  not  succeed.  At  this 
height  the  fir  and  the  pine  tribes  are  found  in  excellent  state ;  while 
there  is  an  altitude  beyond  which  the  fir  and  pine  will  not  grow  to 
useful  size,  and  in  their  place  dwarfish  birch,  heath,  and  moss  are  to 
be  seen.  There  is  one  point  relative  to  the  altitude  of  a  place  which 
is  worthy  of  being  noticed  here,  and  that  is — supposing  two  situa- 
tions, each  1000  feet  above  the  level  of  the  sea:  if  the  one  situation 
is  the  top  of  a  hill^  and  the  other  a  flat  table-land  of  some  extent, 
the  situation  upon  the  top  of  the  hill  wiQ  be  much  colder  than 
the  other,  although  both  are  of  the  same  height ;  and  supposing  the 
soil  to  be  of  equal  quality  upon  both,  trees  would  succeed  much 
better  on  the  flat  table-land  than  they  would  do  upon  the  top  of 
the  hill,  although  the  one  is  as  high  as  the  other, — aU  this  pointing 
out  that  the  intelligent  forester  must  take  into  consideration  not 
only  the  altitude  of  a  situation  before  planting  upon  it,  but  also  the 
very  shape  of  the  surface  of  the  ground,  in  order  to  succeed;  or 
if  he  do  not,  he  will  be  certain  to  commit  errors  in  his  profession. 
Aind  as  we  have  already  said  that  much  of  the  forester's  success 
depends  upon  properly  adapting  the  trees  in  a  plantation  to  the 
different  situations  in  it,  the  above  observations  are  necessary  to  be 
kept  in  view. 

1512.  The  healthy  growth  of  trees  is  also  much  affected  by  the 
peculiar  locality  of  the  part  of  the  country  in  which  they  grow.  For 
instance,  in  Norway,  on  the  coast  of  the  Atlantic  Ocean,  the  oak  is 
found  growing  in  lat.  63^  while  in  the  eastern  parts  of  Europe,  on 
the  confines  of  Asia,  it  will  not  grow  in  lat.  57"";  this  showing  that 
the  west  of  the  continent  of  Europe  is  much  milder  than  it  is  inland, 
and  also  that  the  sea-coast  is  much  more  temperate  than  a  country 
inland  upon  the  same  latitude.  Again,  relative  to  the  oak  :  in 
Asiatic  Russia,  upon  the  river  Argoun,  in  the  same  latitude  as  London, 
the  oak  is  said  scarcely  to  exist,  from  the  extreme  coldness  of  the 
cotuitry ;  pro.ving  the  mildness  of  a  maritime  country  such  as  Britain, 
and  its  better  adaptation  for  growing  trees,  as  compared  with  the 
extensive  regions  on  the  north  of  the  Asiatic  continent,  and  that  the 
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west  of  Europe  is  much  milder  than  the  continent  of  Asia  under  the 
same  latitude. 

1513.  It  is  generally  remarked  that  the  west  side  of  an  island  or 
continent  is  milder  than  its  east  side,  but  this  does  not  always  hold 
good  in  regard  to  our  own  island,  for  it  is  well  known  that  the  east 
coast  of  Britain  is  warmer  than  the  west.  The  west  coast  may 
indeed  be  reckoned  more  equal  in  temperature  throughout  the  year, 
but  our  principal  corn-growing  counties  are  situated  upon  the  east 
side  of  the  island — from  the  Lothians  in  Scotland  to  Kent  in  Eng- 
land. The  east  side  of  Ireland  is  much  warmer  than  the  west  of 
Scotland  which  is  opposite  to  it ;  and  this  is  occasioned  by  the  storms 
from  the  Atlantic  beating  upon  the  west  side  of  Scotland,  while  the 
east  of  Ireland  is  sheltered  from  them.  Upon  the  east  of  Ireland, 
about  Donaghadee,  the  most  tender  of  our  forest-trees  grow  with 
great  luxuriance ;  while  upon  the  west  coast  of  Scotland,  about  Fort- 
patrick,  which  is  only  18  miles  distant  from  the  latter  place  in 
Ireland,  not  a  forest-tree  of  any  consequence  can  be  made  to  grow  for 
a  considerable  distance  back  from  the  sea-shore, — ^which  proves  that 
even  in  places  of  the  same  altitude,  in  planting  trees  upon  them,  the 
kinds  to  be  chosen  must  also  depend  upon  aspect  and  exposure  to 
storm  from  prevailing  winds. 

1514.  With  regard  to  the  pine  and  fir  tribes:  In  Norway  and 
Lapland  the  Scots  pine  is  said  to  attain  the  height  of  60  feet  in  lat 
70'';  and  Yon  Buch  says,  that  in  Tornea,  at  the  head  of  the  Gulf  of 
Bothnia,  the  birches  are  'magnificent,  Now,  let  us  compare  this  with 
the  northern  parts  of  Britain.  In  the  Orkney  Islands,  about  lat  60^ 
scarcely  anything  having  the  form  of  a  tree  is  to  be  met  with  but  the 
hazel,  which  bears  the  winds  of  the  Atlantic  better  than  either  the 
Scots  pine  or  the  spruce :  this  is  occasioned  by  the  extraordinary 
rush  of  storm  passing  along  the  Atlantic  among  the  northern  islands, 
which  prevents  trees  from  growing  to  any  useful  size.  On  the  other 
hand,  it  is  very  remarkable  that  the  spruce  fir  in  Sweden  is  found 
eight  degrees  farther  north  than  the  hazel,  and  this  occurs  on  the 
coast  of  the  Baltic. 

1515.  In  Scotland  we  have  extensive  natural  forests  of  the  Scots 
pine  but  none  of  the  spruce  fir,  which  at  once  points  out  to  us  that 
the  spruce  fir  in  our  country  is  not  nearly  so  hardy  as  the  Soots 
pine ;  and  in  order  to  grow  it  to  advantage,  it  must  be  planted  in  a 
much  more  sheltered  situation  than  the  Scots  pine  requires.  Now 
this  is  the  more  remarkable  when  we  take  into  notice  that  there  are 
forests  of  the  spruce  fir  in  Norway  as  far  north  as  lat.  67'',  which  is 
much  colder  than  the  climate  of  Scotland ;  but  this  can  be  accounted 
for  by  the  extreme  humidity  of  the  climate. 

1516.  Again,  in  Norway  and  Sweden  it  is  said  that  the  larch  is 
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not  found  at  all  in  a  state  of  nature — ^just  aa  the  spruce  fir  is  not 
found  with  us ;  yet  we  find  the  larch  and  spruce  in  Siberia,  much 
farther  north  than  either  the  Scots  pine  or  the  birch,  which  is  a 
remarkable  characteristic  of  the  country  in  the  north  of  the  Eussian 
empire,  and  points  out  the  larch  as  being  more  hardy  than  even  the 
Scots  pine  in  inland  districts. 

1517.  In  Asiatic  Bussia  the  tree  found  farthest  north  upon  the 
Arctic  Ocean  is  the  larch ;  next  to  it,  in  progressing  southwards,  is 
the  spruce  fir ;  next  the  Scots  pine ;  and,  still  progressing  south,  we 
meet  successively  the  lime,  the  ash,  the  oak,  the  beech,  the  elm,  and 
the  poplar. 

Now,  if  we  apply  the  above  observations  as  to  the  natural  distribu- 
tion of  our  common  forest-trees  over  the  continent  of  Europe  and 
Asia,  we  shall  at  once  see  that  the  same  natural  laws,  to  a  great 
extent,  guide  their  development  in  our  island — ^at  least,  in  so  far  as 
our  experience  leads  us  to  form  a  correct  judgment  in  the  case  of  our 
artificial  forests ;  with,  of  course,  different  modifications,  according  to 
the  aspect  of  different  parts  of  the  country  upon  which  they  are 
planted.     In  some  high-lying  inland  parts  of  Britain,  the  larch  is 
known  to  be  more  hardy  than  the  Scots  pine ;  while,  again,  in  the 
northern  parts,  bordering  more  upon  the  sea,  the  Scots  pine  is  found 
more  hardy  than  the  larch.     The  spruce,  again,  in  Britain  is  more 
tender  than  either  the  Scots  pine  or  the  larch ;  but  in  this  it  is  not 
8o  much  affected  by  the  degree  of  cold  as  by  the  situation  it  may  be 
planted  in ;  for  example,  it  will  bear  more  cold  in  a  flat  part  of  the 
country  than  it  could  do  upon  a  high  part,  where  it  would  be  exposed 
to  winds  and  sudden  storms ;  and  that  is  exactly  its  nature  in  the 
countries  on  the  Continent  in  which  it  is  found  growing  naturally. 
The  oak  is  also  found  to  succeed  much  better  in  a  moderately  level 
part  of  the  country  than  when  exposed  to  sudden  and  frequent  storms 
of  i^ind ;  it  is,  like  the  spruce  fir,  not  so  much  hurt  by  any  degree  of 
cold  as  by  exposure  to  high  winds :  therefore,  in  general,  we  ai*e  led 
to  remark  that  the  more  equal  and  level  any  part  of  a  country  is,  tlie 
farther  north  will  the  spruce  fir  and  hardwood  trees  be  found  to 
succeed ;  and  the  more  mountainous  any  part  of  a  country  is,  just  in 
the  same  proportion  will  these  trees  be  checked  in  extending  north- 
ward.    At  the  same  time,  however,  in  making  calculations  of  this 
nature,  it  must  be  kept  in  view  that  the  air  upon  any  mountain  1000 
feet  above  the  level  of  the  sea  will,  in  the  neighbourhood  of  the  sea, 
be  much  more  temperate  than  a  height  of  1000  feet  upon  a  mountain 
far  inland  and  away  from  the  influence  of  the  sea. 

1518.  Now,  what  we  desire  to  deduce  from  these  observations 
relative  to  tlie  geographical  distribution  of  our  forest-trees  is,  that  a 
forester^  in  planting  any  part  of  an  estate,  must  keep  all  these 
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peculiarities  of  the  diiSerent  kinds  of  trees  in  view,  and  plant  that 
sort  of  tree  which  is  found  to  answer  according  to  altitude  or  aspect. 
As  we  have  already  said,  the  forester  should  view  the  estate  he  may 
have  to  manage  as  a  continent  in  miniature,  and  manage  all  his  wood 
operations  accordingly, — planting  firs  and  pines  upon  all  the  highest 
parts,  and  hardwood  in  all  the  lower  parts :  and  not  only  should  he 
view  the  whole  estate  In  this  light ;  he  should  view  any  single  planta- 
tion he  may  have  to  make  in  the  light  of  a  kingdom,  and  plant  the 
most  prominent  parts  with  pines,  and  all  the  lower  parts  having  a 
good  soil  with  the  more  valuable  sorts  of  hardwood.  A&  this  is 
according  to  nature,  it  not  only  gives  the  best  possible  effect  to  the 
plantation  as  an  object,  but  it  adds  also  considerably  to  the  healthy 
growth  of  the  whole  as  a  plantation ;  for  when  heights  are  planted 
with  firs,  the  hardwood  under  them  are  sheltered  by  them ;  and  from 
being  sheltered  they  grow  quicker,  and  come  sooner  to  answer  the 
end  in  view. 


SECTION   II. — PLANTING  QENERALLT   CONSIDERED. 

1519.  Planting  being  one  of  the  most  important  operations  of  the 
forester,  every  point  bearing  upon  it,  and  having  a  tendency  to  secure 
its  success,  should  be  carefully  and  maturely  considered  before  en* 
gaging  in  it,  otherwise  failure  is  as  likely  to  attend  the  operation  as 
success. 

1520.  Every  judicious  and  intelligent  forester,  before,  he  com- 
mences to  plant  any   enclosure  of  considerable  extent,  should  sit 
down  and  calculate  how  he  is  to  get  on  with  it  under  all  or  any 
circumstances  that  are  likely  to  occur,  so  that  he  may  never  be  taken 
unawares  whatever  may  come  in  his  way.     During  the  planting 
season  this  can  always  be  managed  by  having  other  works  besides 
planting  ready  to  go  on  with  if  the  weather  should  prove  unfavour- 
able.    We  ourselves  always  endeavour  to  have  draining  and  Toad 
operations  and  thinning  on  hand,  so  that  at  any  time  we  can  tarn 
the  men  to  these  if  we  find  the  weather  unfit  for  planting ;  and  we 
have  the  whole  thing  so  arranged  that  at  an  hour  or  two's  notice 
we  can  muster  the  whole  to  plant  when  the  weather  takes  a  favour- 
able turn. 

1521.  In  short,  the  planting  season  is  and  ought  to  be  to  the 
forester  what  the  harvest  season  is  to  the  farmer — ^a  time  of  anxiely 
and  looking  out  on  the  weather.  At  least,  it  is  so  with  ourselves, 
and  we  think  it  should  be  so  with  every  forester  anxious  to  do  his 
duty  to  his  employer  and  to  himself.  The  results  of  inattention  in 
this  respect  are  often  very  great.     We  have  seen  an  enclosure  of 
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300  acres  have  to  be  replanted  to  a  large  extent  from  no  other  cause 
than  that  of  doing  the  work  hurriedly,  the  forester  wishing  to  make 
it  appear  that  he  could  do  it  cheaply.  But  let  it  be  kept  in  mind 
that  work  done  hurriedly  is  generally  only  half  done. 


8«3TION  IIL — SBASON  OF  THB  TEAB  BEST  ADAPTED  FOR  PLANTING  OPERATIONS. 

1522.  Many  practical  planters  have  laid  down  that  the  months  of 
March  and  April  are  the  only  proper  months  or  season  of  the  year 
adapted  for  planting  operations.  For  our  own  part,  we  have  planted 
extensively  at  all  times  between  the  months  of  October  and  April, 
both  included,  while  the  weather  was  open  and  suitable,  and  have 
had  equal  success  from  planting  in  all  the  different  months.  We 
may,  however,  say  that  we  always  prefer  the  months  of  November 
and  December  for  the  planting  of  hardwood,  and  those  of  February, 
March,  and  April  for  the  planting  of  the  fir  and  pine  tribes.  If  the 
ground  intended  to  be  planted  be  naturally  dry,  we  put  in  both  hard- 
wood and  firs  in  the  months  of  October,  November,  and  December ; 
but  if  naturally  wet,  and  the  drains  only  recently  made,  we  delay 
planting  such  ground  tUl  the  spring  months. 

1523.  Where  planting  operations  are  not  carried  on  extensively, 
it  may  be  an  easy  matter  to  delay  till  a  certain  time  in  the  year,  as 
the  private  opinion  or  convenience  of  the  party  intrusted  with  the 
work  may  suggest  to  him ;  but  where  300  or  400  acres  are  intended 
to  be  laid  down  in  wood  in  one  season,  it  is  always  found  necessary 
to  take  advantage  of  the  whole  season  from  the  middle  of  October 
till  April,  whenever  the  weather  will  permit,  in  order  to  have  the 
work  all  done  before  the  growth  of  the  plants  begins,  which  is  gene- 
rally about  the  middle  of  April     Those  who  advocate  planting  in 
the  spring  months  only,  say,  where  planting  operations  are  to  be 
execnted  upon  an  extensive  scale,  "  put  on  the  greater  number  of 
men,  and  have  the  work  done  in  the  shorter  time."     But  those  who 
advise  to  put  on  a  great  number  of  men  in  order  to  have  the  planting 
of  a  piece  of  ground  quickly  accomplished,  cannot  have  had  much 
experience  in  the  results  of  such  operations  as  performed  at  different 
times  and  under  different  circumstances. 

1524.  Every  experienced  planter  who  has  had  occasion  to  employ 
a  considerable  number  of  men,  in  order  to  get  through  his  work  as 
fast  as  possible,  is  aware  of  the  difficulty  there  is  in  getting  a  large 
nnmber  of  labourers,  from  any  neighbourhood,  properly  qualified  to 
conduct  the  operation  well,  and  as  it  ought  to  be  done.  Common 
country  labourers  are  seldom  acquainted  with  planting  operations,  and 
require  at  least  a  few  weeks'  practice  before  they  can  be  safely 
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trusted ;  therefore  it  is,  that  when  a  number  of  inexperienced  men  are 
brought  together  to  plant,  the  work  is  always  badly  done,  and  conse- 
quently is  seldom  attended  with  satisfactory  success  in  the  end.  In 
planting  extensively,  our  method  has  always  been,  to  prolong  the 
season  of  operations,  and  with  a  few  experienced  men  to  do  the  work 
in  a  proper  manner ;  and  by  so  doing,  we  have  generally  been  very 
successful. 

1525.  In  reading  the  above  assertion,  many  may  be  inclined  to 
say,  that  if  the  weather  were  to  prove  unfavourable,  it  would  be  im- 
possible to  get  through  an  extensive  piece  of  planting  with  a  few 
men  in  one  season — ^and  at  first  sight  there  appears,  indeed,  some 
reason  in  this  objection ;  but  we  answer,  that  very  much  depends 
upon  the  proper  management  of  the  work  in  hand.     In  planting 
extensively,  with  a  few  good  hands,  we  do  not  generally  begin  at  one 
end  or  side  of  the  plantation,  and  make  good  all  the  ground  as  the 
work  proceeds,  as  is  the  custom  with  many  planters  who  employ 
a  great  number  of  men  at  once.     In  almost  every  piece  of  ground 
laid  out  for  an  extensive  new  plantation,  there  is  generally  a  variety 
of  soils  and  situations  in  it ;  and  of  this  variety  of  soils  and  situations 
we  always  take  advantage  thus : — ^When  the  weather  is  fine  and 
open,  we  set  the  men  to  plant  upon  the  most  exposed  sides  or  parts 
of  the  ground ;  and  when  the  weather  is  cold  or  wet,  we  set  them  to 
plant  upon  the  most  sheltered  parts ;  while  in  the  case  of  frost  coming 
on,  we  always  reserve  other  works  for  this,  such  as  thinning,  making 
new  roads,  and  various  others,  which  can  be  done  during  frost,  and  is 
still  carrying  on  the  work,  and  at  the  same  time  keeping  the  workmen 
in  employment.     In  short,  by  conducting  planting  operations  in  the 
tnanner  above  referred  to,  ten  good  experienced  men  will  do  far  more 
work  in  four  months  than  twenty  inexperienced  ones  in  two  months ; 
and,  what  is  of  more  importance,  the  work  by  the  few  hands  will  be 
much  better  done,  and  prove  far  more  satisfactory  in  the  end.     A  very 
good  common-sense  rule  is  to  plant  dry  ground  with  an  open  bottom 
in  autumn,  either  with  hardwoods,  pines,  or  firs,  and  to  plant  ground 
naturally  cold  in  the  subsoil  in  spring ;  also  to  plant  dry,  light,  and 
open-bottomed  ground  in  wet  weather,  and  ground  naturally  cold  in 
the  subsoil  in  dry  weather.    Any  planter  who  will  go  to  work  upon 
these  principles,  will  find  the  happy  results  arising  therefrom. 


SECTION   IV. — DIFFERBNT  METHODS  OF  PLANTING  TOUNO  FOREST- 

IN   OBBAT  BRITAIN. 

1526.  In  the  planting  of  young  forest-trees,  two  different  metliods 
are  in  practice  among  foresters :  the  first  is  that  of  planting  in  pits ; 
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and  the  second^  that  of  planting  in  notches,  either  with  the  common 
spade  or  the  planting  mattock.  The  method  of  planting  in  pits 
shonld  be  employed  for  all  hardwood  trees,  for  two  years'  trans- 
planted larch  and  pine,  and  for  three  years'  transplanted  spruce  firs. 
These  pits  are  made  with  the  common  spade,  at  various  distances,  of 
from  4  to  16  feet,  as  the  case  may  be ;  that  is,  if  the  whole  of  the 
plantation  intended  to  be  done  is  to  be  planted  with  hardwood  and 
two  years'  transplanted  firs  or  pine,  then  the  whole  ground  will 
require  to  be  pitted  to  the  distance  required,  but  observing  to  make 
the  pits  for  the  hardwood  larger  than  those  intended  for  the  firs  or 
pine.  In  order  to  do  the  work  properly,  all  the  pits  for  the  hard- 
wood should  be  made  first,  say  15  inches  on  the  side  of  the  square, 
and  14  inches  deep ;  then,  having  these  pits  made  at  the  distances, 
say,  of  16  feet  from  pit  to  pit,  make  those  for  the  firs  and  pine  9 
inches  on  the  side  of  the  square,  and  10  inches  deep,  and  just  as 
close  one  to  another  as  may  be  considered  sufficient  for  the  nature  of 
the  ground — say  4  feet  over  all.  If,  after  having  the  pits  made  for 
hardwood  upon  a  piece  of  ground,  it  is  found  advisable  to  plant  up 
with  one  year's  transplanted  pine,  then  no  more  pits  will  require  to 
be  made  there,  for  it  is  not  necessary  to  be  at  the  expense  of  making 
pit6  for  any  pine  which  are  under  two  years'  transplanted. 

1527.  In  the  making  of  such  pits  as  are  above  described,  we  gene- 
rally let  the  work  by  contract  We  cause  the  contractor  to  cut  off 
the  upper  turf  as  thinly  as  possible,  and  lay  it  on  one  side  of  the 
intended  pit ;  and  in  taking  out  the  soil  in  the  act  of  making  the  pit, 
he  lays  it  upon  the  opposite  side,  which  comes  to  be  of  great  advan- 
tage in  the  act  of  planting.  Where  the  soil  is  hard  in  the  pit,  the 
pick  must  be  used  to  open  it  up  to  the  desired  depth.  We  have 
generally  got  pits  made  for  hardwood,  to  the  dimensions  already 
named,  for  Is.  6d.  per  hundred,  where  there  are  no  large  stones  or 
roots  of  old  trees — and  where  these  do  exist,  at  from  2s.  to  2s.  6d. 
per  hundred ;  and  those  for  pine  for  Is.  per  hundred  in  the  former 
case,  and  for  Is.  6d.  in  the  latter. 

1528.  In  the  case  of  planting  a  piece  of  ground  among  old  rootB, 
the  remains  of  former  trees,  the  pits  should  be  made  at  least  six 
months  previous  to  their  being  used.  By  having  the  soil  in  the 
pits  a  few  months  exposed  to  the  influence  of  the  atmosphere,  it 
becomes  much  more  healthy  and  congenial  to  the  roots  of  the  young 
plants. 

1529.  The  manner  of  planting  the  young  trees  in  those  pits  must 
be  regulated  according  to  the  situation  of  the  ground  to  be  planted ; 
that  is,  if  the  situation  be  a  low  sheltered  one,  we  plant  a  tree  in  the 
centre  of  ^ach  pit,  and,  cutting  the  turf  which  comes  off  the  surface 
of  the  pit  exactly  into  two  halves  with  the  spade,  we  make  them  fit 
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closely  upon  the  young  tree,  with  the  grass  side  uppermost.  Bat  if 
the  situation  be  an  exposed  one,  then  we  plant  a  tree  in  one  of  the 
corners  of  each  pit ;  and  by  so  doing  it  is  kept  firm  in  its  place  by 
finding  support  against  the  sides  of  the  pit — which  method  should 
always  be  practised  when  the  trees  are  apt  to  be  blown  aboatby 
winds  and  storms.  In  planting  trees  in  such  pits,  great  caie  is 
necessary  to  see  that  they  be  made  perfectly  firm  in  the  new  soil  of 
the  pit.  But  in  making  the  trees  firm  in  the  pits,  no  tramping  or 
beating  with  the  feet  should  be  allowed  until  the  whole  of  the  earth 
is  put  in ;  for  if  the  planter  begin  to  beat  the  earth  upon  the  roots  of 
the  young  tree  while  they  are  only  half  covered  with  soil,  he  is  sure 
to  do  them  injury.  Knowing  the  evil  of  this  from  experience,  we 
never  allow  a  man  to  beat  the  earth  about  the  roots  of  a  young  tree 
until  he  has  it  all  into  the  pit,  when  a  good  firm  tramping  with  the 
feet  is  necessary  in  order  to  keep  the  plant  properly  in  its  place 
until  its  roots  take  hold  of  the  soil.  After  the  earth  has  been  all 
put  into  the  pit  and  made  firm,  the  turf  should  be  put  over  the 
whole  as  closely  as  possible,  and  made  firm,  in  order  to  keep  out  the 
drought. 

1530.  It  is,  however,  only  necessary  to  plant  in  pits  those  trees 
which  are  of  pretty  large  size,  such  as  hardwoods,  larch,  firs,  and 
pines,  two  years  transplanted  and  upwards.  Trees  under  that  age  and 
size,  having  smaller  roots,  only  require  to  be  planted  in  the  natural 
surface  soil,  which  is  generally  free  and  open  to  the  roots  of  all  small 
plants. 

1531.  The  method  of  planting  termed  notching  or  slitting  is  done 
with  the  common  spade  or  planting  mattock,  and  is  so  well  under- 
stood by  all  planters  that  it  would  be  superfluous  to  enlai^  upon  it 
here.  It  is  the  practice  most  commonly  in  use  for  the  planting  of 
all  small  trees,  such  as  two  years'  seedlings,  or  one  year's  transplanted 
pine  or  larch.  The  great  point  to  attend  to  in  this  system  of  planting 
is  to  see  that  the  cut  or  notch  be  properly  closed  about  the  young 
plant  after  it  is  inserted,  which  should  be  done  by  the  planter  usiag 
the  heel  of  his  shoe  in  beating  the  cut  all  quite  close  again.  The 
system  of  notching  in  trees  by  the  planting  mattock  is  done  upon  the 
same  principle  as  that  by  the  spade,  and  is  generally  practised  upon  a 
thin  hard  surface,  where  the  spade  could  not  be  used  conveniently. 


SECTION   v. — DIFFERENT    METHODS   OF    PLANTING   YOUNG   FOBEST-TREES   IN  THK 
UNITED   STATES   OF   AMERICA,   AND   IN   THE   BRITISH   COLONIES. 

1532.  In  the  Prairie  States  of  the  Union,  farmers  generally  plan* 
hedges  and  shelter-belts  of  willow  trees  in  the  following  vray  : — The 
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cuttings  are  generally  made  from  the  branches  of  trees,  and  from  3  to 
6  feet   in  length,   choosing   pieces    from    2  to    3  inches  diameter. 
The  cuttings  made  and  in  readiness  for  planting,  a  trench  of  15 
iQches  in  depth  is  made  by  the  plough    or  spade,  as  the  case  may 
require,  and  into  this  the  cuttings  are  placed,  in  a  regidar  line,  and 
about  12  inches  apart,  and  this  done,  the  soil  is  returned  into  the 
trench,  and  made  firm  about  the  cuttings.     One  row  of  such  cuttings 
is  considered  sufficient  for  making  a  hedge  fence,  but  if  a  shelter  belt 
is  wanted,  then  three,  four,  or  five  lines  of  them  are  planted  parallel 
to  each  other,  and  from  4  to  6  feet  apart,  line  from  line,  as  the  pro- 
prietor may  consider  necessary  for  his  purpose.     Such  hedges  and 
belts  grow  up  rapidly,  and  in  a  few  years  attain  the  height  of  20 
feet,  producing  abundance  of  wood  for  fuel,  and  a  great  degree  of 
shelter  to  the  crops,  and  shade  to  the  live  stock  on  the  lands  in  their 
neighbourhoods. 

1533.  In  many  parts  of  the  States  crops  of  young  trees  are  raised 

hy  sowing  the  seeds  on  the  land  they  are  to  occupy  permanently.     In 

doing  this  the  land  is  previously  ploughed  and  harrowed,  so  as  to 

secure  its  being  in  a  good  condition  for  the  reception  of  the  seeds. 

The  different  kinds  of  seeds  are  sown  on  this  prepared  land  in  lines 

separately :  that  is,  say,  ash  in  one  line,  maple  in  the  second,  elm  in 

the  third,  and  oak  and  chestnut  in  the  fourth  and  fifth,  and  so  on,  as 

the  case  may  be.     Previous  to  sowing  the  seeds  the  land  is  marked 

out  into  squares  by  the  plough,  as  if  Indian  corn  were  to  be  sown  on 

it,  and  at  the  intersections  of  the  furrows  the  seeds  are  sown,  four  to  sue 

at  one  spot.     The  distance  apart  may  be  3,  4,  5,  or  6  feet,  according 

to  the  views  of  the  farmer.     The  land  thus  sown  with  tree  seeds  is 

kept  dean,  and  sometimes  agricultural  crops  are  raised  on  it  between 

the  lines  of  trees,  for  two  or  three  years,  and  till  the  young  trees  have 

attained  some  size.     When  the  plants  have  all  come  up,  they  are 

thinned  to  one  plant  at  each  spot,  and  vacancies  are  made  up  with 

the  young  plants  taken  out,  as  the  state  of  the  crop  may  require,  to 

make  it  all  good.     In  such  cases  the  young  trees  grow  so  rapidly  that 

at  the  end  of  six  or  seven  years  from  the  time  of  sowing — ^here  the 

trees    are  supposed  to  stand  3  feet  apart — every  alternate  row   is 

removed,  and  at  the  end  of  ten  years  every  alternate  tree  in  each 

Tovr  left  has  to  be  removed,  and  at  the  end  of  twelve  years  from 

sowings  the  stems  of  the  young  trees  generally  stand  from  6  to  8 

inches  diameter  near  the  ground. 

1534.  Plantations  in  the  United  States  are  not  always  raised  from 
seeds,  however,  but  more  frequently  from  young  plants.  In  planting 
these  the  plough  is  for  the  most  part  used,  and  in  the  following  two 
^ayB —  1st,  The  land  being  previously  ploughed  and  harrowed,  furrows 
are  drawn  from  side  to  side  of  the  field,  at  the  exact  distance  apart  at 

2   F 
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which  it  is  intended  to  plant  the  young  trees,  say  at  6  feet  apart.  The 
field  being  marked  off  in  this  way  by  parallel  furrows,  others  are  next 
run  across  them,  at  the  same  distance  apart,  and  so  as  to  mark  off  the 
whole  field  into  squares  of  6  feet  on  the  side ;  and  at  the  intersections 
of  these  furrows  the  plants  are  inserted  with  the  spade«  2d,  The 
spade  is  not  always  used  for  planting,  however,  as  when  it  is  con- 
sidered desirable  to  have  the  work  speedily  and  cheaply  performed, 
the  plough  only  is  used,  and  in  this  way : — Furrows  are  drawn  in  the 
first  place  from  side  to  side  of  the  field,  and  at  6  feet  apart,  as  in  the 
former  case ;  but  instead  of  crossing  these  by  other  furrows  at  the  same 
distance  apart,  the  men  plough  the  whole  of  the  land  across,  while  a 
lad  puts  in  the  plants  at  the  desired  distance  apart  as  the  work  of 
ploughing  proceeds,  observing  to  insert  them  on  the  lines  of  the 
furrows  first  made,  and  in  this  way  the  roots  of  the  young  trees  are 
covered  by  the  plough,  and  the  work  of  planting  completed. 

1535.  In  planting  young  trees  on  old  woodland  in  the  United 
States,  holes  are  made  for  the  reception  of  the  young  trees,  in  the 
same  way  as  we  do  in  Great  Britain.  In  such  cases,  however,  a 
supply  of  young  trees  can  generally  be  had  from  the  seedlings  that 
grow  up  naturally  in  the  districts. 

1536.  In  Canada  planting  is  performed  in  most  cases  in  ways 
similar  to  those  described  in  respect  to  planting  in  the  States  of  the 
Union.     In  the  province  of  Manitoba,  however,  young  trees  are  some- 
times planted  on  lines  ploughed  each  3  feet  in  breadth,  and  firom 
6  to  8  feet  apart ;  thus  leaving  strips  of  unploughed  land  3  and  4 
feet  in  breadth  between  the  lines  of  trees  planted.     These  unploughed 
strips  are  meant  to  prevent  drought  from  injuring  the  roots  of  the 
young  plants,  and  to  protect  them  by  the  herbage  that  grows  on  them. 
Planting  in  the  older  parts  of  Canada  is  generally  performed  by 
making  holes  for  the  trees,  and  here  also  the  most  of  the  young  trees 
used  are  obtained  from  the  plants  that  grow  naturally  on  the  dis- 
tricts.    These  generally  succeed  well  when  properly  chosen,  as  there 
is  the  great  advantage  of  the  plants  being  planted  at  once  as  they  are 
removed,  and  of  their  sustaining  little  or  no  check  from  exposure  to 
the  air. 

1537.  In  Australia  planting  is  generally  performed  by  making 
pits  or  holes  for  the  young  trees,  as  this  method  is  found  to  be  more 
certain  in  its  results  than  that  of  sowing  the  seeds  on  the  spots 
intended  for  the  trees.  Sowing  has  indeed  been  put  into  practice  to 
some  extent  here,  but  the  extreme  dryness  of  the  climate  is  found 
to  prevent  the  seeds  from  vegetating  to  a  large  extent,  and  therefore 
this  method  has  not  proved  so  satisfactory  as  that  of  reaiing  the 
young  plants  in  nurseries,  and  planting  them  out  into  the  forest 
ground  afterwards. 


PLANTATIONS   REARBD   FROM  SEEDS   OR  PLANTS.  451 

« 

1538.  In  New  Zealand,  where  the  climate  is  comparatively  moist, 
tree  seeds  vegetate  much  more  readily  than  in  Australia,  and  in  con- 
sequence this  method  of  rearing  tree  crops  has  been  put  into  practice 
to  a  considerable  extent :  still  even  here  the  greater  part  of  planta- 
tions are  reared  by  planting  the  young  trees  in  holes. 

1539.  In  the  colony  of  South  Africa  a  large  proportion  of  the 
existing  plantations  has  been  reared  by  sowing  the  seeds  of  the  trees 
on  the  spots  where  they  grow,  all  in  the  same  way  as  has  been 
described  in  respect  to  this  method  as  it  is  practised  in  the  United 
States  of  America. 


SECTION  VL — ^WHVTHEB  SHOULD  PLANTiLTIONS  BB  REARBD  BT  SOWING  THE  SEEDS 
OF  THE  TREES  ON  THE  SPOTS  WHERE  THET  ARE  INTENDED  TO  BE  GROWN, 
OB  BT  RAISING  THE  TOUNG  PLANTS  IN  THE  NURSERIES  AND  PLANTING  THEM 
OUT  AFTERWARDS  ? 

1540.  This  is  a  point  in  forestry  upon  which  much  interest  is 
taken  at  the  present  time,  and  on  which  many  experiments  have  been 
and  are  being  made  in  various  parts  of  the  world,  and  for  this  reason 
it  requires  a  passing  note  from  us  in  a  work  of  this  kind.     "We  have 
made  experiments  to  some  extent  on  this  branch  of  forestry,  and  the 
result  of  our  experience  is,  that  plantations  can  be  reared  much  more 
cheaply  and  satisfactorily  by  raising  the  young  trees  in  nurseries,  and 
afterwards  planting  them  out  into  the  forest  land,  than  by  sowing  the 
seeds  of  the  difTerent  kinds  at  once  on  the  land  where  the  trees  are  to 
gro-w   to  timber.     We  have  indeed  found  that  an  individual  forest 
plant,  raised  from  seed  sown  at  once  on  the  land  where  it  is  to  grow 
up  as  a  tree,  attains  larger  dimensions  within  a  given  time,  say  twenty 
years,  than  one  of  the  same  sort  reared  first  in  a  nursery  and  afterwards 
transplanted  out  into  the  forest ;  but  we  have  not  found  that  a  planta- 
tion of  any  considerable  extent  can  be  reared  from  seeds  sown  on  the 
forest  land  so  profitably  and  so  satisfactorily  as  we  have  had  planta- 
tions reared  by  planting  the  subjects  out  from  the  nursery. 

1541.  The  sowing  of  tree  seeds  at  once  on  the  forest  land  has 
b^n  largely  put  into  practice  in  the  United  States  of  America ;  but 
inany  of  those  who  have  reared  their  tree  crops  in  this  way  in  that 
part  of  the  world  have  told  us  that  rearing  plantations  from  seeds 
so^m  at  once  on  the  forest  land  is  attended  with  much  greater  trouble 
and  expense  than  rearing  them  from  plants.  We  have  examined 
many  of  the  plantations  in  America  which  have  been  reared  from 
SBods  sown  at  once  on  the  land,  and  we  have,  in  most  cases,  found  the 
crops  of  a  patchy  and  irregular  character:  on  some  parts  the  trees 
%rere  tall,  say  10  feet  high,  on  other  parts  they  were  not  over  half  of 
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that  height,  while  on  other  parts  they  were  not  more  than  2  feet 
higL  The  cause  of  this  difference  in  the  height  of  the  trees  forming 
the  crops  was  explained  to  us  on  the  spot  hy  the  proprietors.  They 
said  that  many  of  the  seeds  they  got  turned  out  had,  and  failed  to 
grow ;  that  in  many  cases  hlanks  were  caused  by  seeds  having  been 
sown  too  deep  or  too  shallow,  whereby  they  failed  to  vegetate ;  that 
late  frosts  killed  many  of  the  young  plants  after  they  had  risen  aboye 
ground ;  that  birds  and  mice  destroyed  a  large  poition  of  the  nuts ; 
that  weeds  choked  many  of  the  plants  ;  and  that  the  frost  of  the  first 
winter  after  sowing  destroyed  many.  All  these  failures  had  to  be 
made  good  the  second  year,  partly  by  resowing,  and  partly  by  planting 
from  the  subjects  thinned  out  where  the  plants  had  succeeded.  Such 
resowing  and  planting  did  not  always  succeed,  however,  and  generally 
these  operations  had  to  be  performed  in  the  third,  and  even  in  the 
fourth  year  after  the  first  sowing,  before  the  crops  could  be  made 
complete,  and  it  was  this  state  of  things  that  gave  the  crops  the 
irregular  and  patchy  look  referred  to :  that  is,  the  plants  which  came 
away  from  the  first  sowing  were  tall,  those  of  the  second  less  so, 
those  of  the  third  still  less  so,  while  those  of  the  last  year's  sowing  and 
planting  were  not  much  above  the  surface. 

1542.  We  have,  however,  seen  some  plantations  in  America  that 
were  reared  from  seeds  sown  at  once  on  the  land  looking  very  well 
indeed ;  and  these  were  where  a  successful  hit  had  been  made  during 
a  favourable  season.  Still,  looking  on  these  plantations  as  a  whole, 
we  were  bound  to  come  to  the  conclusion  on  their  field,  that,  taking 
everything  into  account  regarding  them,  well  managed  plantations, 
reared  from  plants  raised  in  a  nursery,  were  cheaper  and  more  satis- 
factory in  their  results. 

1543.  In  Australia,  New  Zealand,  and  South  Africa,  a  considerable 
extent  of  woods  has  been  reared  from  seeds  sown  on  the  land,  but  in 
nearly  all  of  these  cases  the  crops  are  found  patchy  and  irregular,  and 
not  equal,  as  a  whole,  to  crops  reared  from  young  trees  planted  out 
from  nurseries.  Foresters  in  Britain  should,  however,  make  experi- 
ments on  this  branch  of  tree-culture,  in  order  to  satisfy  themselves  as 
to  its  advantages  and  disadvantages.  As  for  ourselves,  we  recom- 
mend planting  as  the  rule,  and  sowing  only  where  planting  cannot, 
from  some  particular  circumstances  of  soil,  be  well  put  in  operation. 


SECTION   VII. — DISTAKCBS   AT   WHICH   TOUNQ  TREES  SHOULD   BE  PLANTED 

ONE  FROM   ANOTHER. 

1544.  Every  proprietor  of  land,  in  planting  a  portion  of  it  with 
trees,  has  in  view,  first,  the  cheapest  possible  way  of  doing  the  work 
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consistent  with  future  profit;  second,  the  raising  of  the  greatest 
possible  rental  from  the  land  under  a  crop  of  wood ;  and  third,  the 
quickest  possible  way  of  producing  both  shelter  and  timber  from  the 
land  planted. 

1545.  We  may  suppose  forest-lands  to  be  divided  naturally  into 
three  distinct  localities — namely,  sheltered  and  low-lying,  moderately 
sheltered  and  low-lying,  and  high-lying  and  much  exposed.     Each  of 
these  demands  our  particular  attention,  in  order  to  come  to  a  right 
conclusion  as  to  the  proper  distance  for  planting  trees.     First,  then, 
with  regard  to  the  distance  at  which  young  trees  should  be  planted 
in  a  sheltered  and  low-lying  situation.     Every  one  is  aware  that  ti^es 
will    in    such   a    situation  grow  more   freely  without  any  artificial 
means  being  used  to  protect  them,  than  the  same  trees  would  were 
they  to  be  planted  in  an  exposed  part.     The  artificial  means  used  by 
experienced  planters  for  the  protection  of  young  trees  growing  upon 
an  exposed  part  are,  to  plant  them  pretty  closely  together,  so  that 
they  may  soon  come  to  shelter  one  another ;  therefore,  in  a  sheltered 
part  of  the  country,  where  trees  do  not  require  any  artificial  rearing, 
they  may  be  planted  at  any  distance  consistent  with  future  good 
management  and  profit ;  and  this  must  be  regulated  according  to  the 
demand  for  the  various  sizes  of  wood  required  in  the  neighbourhood. 
Let  us  take  an  example  here  of  two  estates,  both  alike  situated  in  a 
low-lying  and  sheltered  part  of  the  country,  but  the  one  in  a  neigh- 
bourhood where  small  wood  is  much  in  demand,  and  the  other  where 
no  such  wood  could  be  sold  to  advantage.     In  the  case  of  the  former 
proprietor,  whose  estate  was  situated  in  a  neighbourhood  where  small 
trees  or  thinnings  were  much  in  demand,  it  would  not  be  wisdom  in 
him  to  plant  at  such  wide  distances  that  he  could  not  thin  out  any 
for  sale  till  his  trees  become  nearly  of  timber  size.     In  such  a  case 
they  might  be  planted  at  4  feet  apart.     Again,  in  the  case  of  the 
proprietor  whose  estate  was  situated  in  a  neighbourhood  where  no 
small  wood  could  be  sold  to  advantage,  it  would  not  be  wisdom  in 
him  to  plant  his  trees  so  closely  as  the  other  proprietor,  seeing  he 
required  no  artificial  shelter  for  their  health,  and  that  he  could  not 
get  any  of  the  small  thinnings  sold  as  they  were  taken  out  in  order 
to  give  the  others  room  ?     Undoubtedly,  in  such  a  case,  his  wisdom 
would  be  to  plant  his  trees  at  such  distances  that  they  could  come  to 
a   size  fit  for  useful  purposes  in  the  neighbourhood  before  he  would 
have  occasion  to  thin.     In  these  two  comparisons  the  whole  secret  as 
to  distance  in  planting  in  sheltered  localities  lies.     In  such  situations 
they  might  be  planted  at  5  feet  apart,  as  at  this  distance  tree  from 
tree    they  will  be  able  to  stand  together  till  such  a  time  as  they  will 
be,  ^w^hen  cut  down,  fit  for  the  most  useful  country  purposes,  without 
doing  injury  to  one  another. 


454       DISTANCES  AT  WHICH  YOUNG  TREES  SHOULD  BE  PLANTED. 

1546.  Again,  trees  growing  upon  what  may  be  termed  moderately 
low-lying  and  sheltered  parts  of  the  country,  or  in  a  situation  between 
sheltered  and  exposed,  ought  to  be,  laying  aside  every  local  considera- 
tion as  to  the  sale  of  the  thinnings,  planted  more  closely  than  those 
in  a  sheltered  part,  and  that  on  account  of  the  health  of  the  trees 
individually,  as  well  as  of  the  plantation  as  a  whole.  This  is  evi- 
dent ;  for  in  order  to  make  up  for  the  shelter  possessed  by  trees  in  a 
naturally  sheltered  site,  those  in  a  less  sheltered  part,  in  order  to  give 
them  equal  advantage,  require  to  be  planted  so  closely  as  to  prodnoe 
shelter  to  one  another  artificially,  and  that  to  as  great  an  extent  as 
the  nature  of  the  site  may  demand.  In  such  situations,  again,  we 
would  advise  to  plant  at  4  feet  apart  At  distances  much  wider 
than  4  feet,  the  young  trees  would  not  prosper  well,  but  would  be 
much  checked  by  exposure  and  want  of  due  shelter. 

1547.  In  «dl  situations  which  may  be  termed  high-lying,  and 
therefore  exposed,  or  very  exposed,  no  young  trees,  if  wished  to  pros- 
per at  all,  should  be  planted  more  widely  than  3^  feet,  whether  t^e 
first  thinnings  may  meet  with  a  ready  market  or  not.  The  great 
point  to  be  aimed  at  in  the  growing  of  timber  in  such  situations,  is 
to  produce  shelter  as  quickly  as  possible  among  the  trees  themselves ; 
and  this  can  only  be  done  by  planting  ratber  closely  in  the  outset 
Even  although  a  portion  of  the  trees  should  be  cut  out  as  they  be* 
come  too  close,  and  allowed  to  lie  as  useless  and  unsold,  no  objection 
should  be  made :  they  will  have  answered  their  purpose,  namely,  that 
of  producing  artificial  shelter  for  a  time,  and  of  rearing  up  the  whole 
as  a  plantation  much  more  healtliily  and  quickly  than  could  have 
been  done  without  them. 

1548.  These  considerations  comprise,  we  think,  the  whole  art  of 
judging  as  to  the  distance  at  which  trees  should  be  planted  in  any 
given  locality  of  country.    This  distance  will  in  all  cases  be  regulated 
by  the  demand  for  timber  in  the  neighbourhood,  whether  that  may 
be  for  small  or  large,  or  both  together,  and  at  the  same  time  by  the 
site  of  the  ground  to  be  planted.     If  the  site  be  a  sheltered  one,  tlie 
trees  may  be  planted  more  thinly,  as  local  circumstances  may  demand  ; 
and  if  an  exposed  one,  for  the  sake  of  the  general  and  future  health 
of  the  plantation,  the  trees  must  be  planted  closely  in  order  to  pro- 
duce artificial  shelter. 

1549.  We  conclude  this  section,  then,  by  stating  generally,  that 
on  low-lying  and  naturally  sheltered  parts  of  the  country  we  plant 
hardwood  at  1 5  feet  apart,  and  make  up  with  nurses  to  5  feet  over 
all;  that  on  moderately  sheltered  parts  we  plant  hardwoods  at  12 
feet  apetrt,  and  make  up  with  nurses  to  4  feet  over  all ;  and  that  on 
high-lying  and  exposed  parts  we  plant  pine  and  larch  only,  at  dis- 
tances varying  from  3  J  to  4  feet,  as  the  case  may  be. 
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1550.   In  making  plantations  on  what  may  properly  be  termed 
mountainous  parts  of  the  coimtry — say  at  elevations  ranging  from 
1000  to  nearly  2000  feet  above  the  level  of  the  sea — they  should 
always  have  a  very  much  larger  area  than  plantations  on  a  lower 
lying  part  of  the  country.     This  will  appear  evident  when  it  is  con- 
sidered that  trees  planted  on  such  high-lying  parts  are  exposed  to 
storms  of  wind  from  aU  points,  and  that  unless  they  are  planted  in 
such  large  masses  as  to  secure  shelter  among  themselves,  they  could 
not  prosper  individually,  nor  come  to  any  considerable  value  as  a 
crop  on  the  whole.     As  a  rule,  the  higher-lying  the  site  of  a  planta- 
tion is,  the  larger  its  extent  ought  to  be,  and  that  in  order  the  more 
certainly  to  secure  the  advantages  of  artificial  shelter  in  d^ree  as  the 
means  of  natural  shelter  are  wanting.     The  want  of  attention  to  this 
very  essential  point  in  dealing  with  plantations  in  very  high-lying  or 
mountainous  parts  of  the  country  is  the  cause  of  many  of  the  existing 
plantations  on  such  districts  being  found  of  so  very  little  value  to 
their  proprietors.     In  the  Highlands  of  Scotland,  as  well  as  in  many 
parts  of  the  northern  counties  of  England,  we  find  plantations  on 
sites  fully  1500  feet  above  the  sea-level  which  extend  to  only  a  few 
acres  in  each  case,  and  the  result  is  that  the  crops  are  stunted  and 
comparatively  worthless,  whether  as  shelter  to  their  neighbourhoods 
or  for  producing  timber.     Had  these  plantations  been  made  to  extend 
over  some  300  or  400  acres  in  each  case,  their  crops  would  have 
been  very  much  more  valuable  per  acre  to  their  proprietors  in  every 
respect ;  and  had  they  been  made  still  larger  in  extent,  they  would 
have  been  even  more  valuable — the  value  of  plantations  per  acre 
generally  increasing  on  mountainous  districts  with  their  extent 

1551.  The  extent  of  a  plantation  in  a  mountainous  district  having 
been  fixed  upon,  and  properly  enclosed,  the  next  point  to  attend  to  is 
the  draining  of  all  parts  of  the  land  that  are  found  either  wet  or 
retentive  in  the  subsoil.  There  is,  generally  speaking,  far  too  little 
attention  paid  to  this  very  important  point  by  most  planters  even  at 
the  present  day,  the  greater  number  being  satisfied  to  make  a  few 
open  cuts  on  absolutely  wet  spots,  thinking  that  it  is  unnecessary  to 
expend  money  on  land  naturally  poor — ^at  least,  so  they  reason — for 
the  purpose  of  growing  a  crop  of  trees.  This  is  one  of  the  greatest 
mistakes  that  obtains  in  tree-culture  at  the  present  day ;  and  there- 
fore we  repeat  here  what  we  have  already  stated  and  explained  in  a 
former  section  which  has  special  reference  to  the  subject,  that  "  all 
lands  not  of  a  deep,  porous,  and  dry  character,  must  be  made  so  by  deep 
drainage  before  the  planting  of  trees  is  undertaken  on  them."    Indeed 
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the  advantages  of  deep  and  thorough  drainage  to  lands  planted  with 
trees  is  but  imperfectly  understood  as  yet,  and  is  by  most  people  very 
much  under-estimated.  This  is  the  more  to  be  wondered  at  when 
we  consider  how  well  the  advantages  of  draining  are  understood  as 
applied  to  agricultural  lands ;  for  no  farmer  of  any  ordinary  intelli- 
gence would  now  expend  his  labour  and  means  on  land  without  first 
seeing  that  it  was  thoroughly  drained  and  rendered  porous  and  suitable 
for  the  perfect  growth  of  his  crops ;  and  yet  proprietors  will  still  go 
on  in  the  old  way,  and  plant  crops  of  trees  on  land  without  draining 
it,  although  it  is  naturally  quite  unfit  for  the  healthy  growth  of  trees 
without  the  operation ;  and  the  result  of  this  is  seen  all  over  the  coun- 
try in  the  many  unsatisfactory  crops  of  young  trees  in  existence  in  it. 

1552.  On  all  mountainous  districts  of  the  country  the  thorough 
drainage  of  the  land  preparative  to  planting  it  with  trees  is  perhaps 
more  necessary  than  on  lower-lying  parts,  inasmuch  as  the  situation 
being  cold  naturally,  the  land  requires  to  be  made  as  warm  as  our 
skill  will  enable  us  to  make  it,  in  order  to  counteract  the  cooling 
effects  of  the  climate.  Therefore,  in  preparing  land  for  planting 
on  all  very  high-lying  districts,  the  perfect  drainage  of  it  should  be 
attended  to  with  the  greatest  skill  that  can  be  applied  to  it,  for  much 
of  the  future  success  of  the  crop  wiU  depend  upon  how  this  is  carried 
out ;  that  is  to  say,  if  this  branch  is  inefficiently  performed,  the  crop 
will  be  insufficient  in  proportion — and  if  thoroughly  done,  it  will  be 
valuable  accordingly. 

1553.  It  is  not,  however,  the  mere  removal  of  surface-water  from 
absolutely  wet  spots  that  must  be  attended  to — ^the  drainage  must  be 
made  to  embrace  much  more  than  that ;  it  must  be  applied  to  remoye 
all  retentiveness  from  the  subsoil  wherever  this  is  found  to  exist,  as 
if  the  work  be  not  carried  out  on  this  principle,  comparatively  little 
good  will  be  effected,  and  in  consequence  the  crop  will  be  small  in 
size  and  value.  Wherever  retentiveness  exists  in  the  subsoil  of  land, 
the  roots  of  trees  on  it  are  prevented  from  getting  down  in  search  of 
food;  they  run  along  the  surface  struggling  for  existence — conse- 
quently, from  want  of  sufficient  food,  and  from  the  effects  of  exposure 
in  the  high  climate,  they  become  ere  long  stunted  and  unhealthy,  and 
yield  a  poor  return  to  the  planter.  But  drain  the  land  thoroughly, 
and  the  removal  of  the  retentiveness  follows  :  the  land  becomes  grad- 
ually open  and  porous  in  the  subsoil,  absorbs  heat  and  nourishment  to 
a  great  depth  (according  to  the  efficiency  of  the  drains) ;  and,  as  a  natu- 
ral consequence  of  this  improved  and  healthy  state  of  the  soil,  the  trees 
send  their  roots  far  down  into  it,  deriving  large  supplies  of  healthy  food, 
and  yielding  large  supplies  of  valuable  timber  to  their  proprietor. 

1554.  We  are  aware  that  the  extent  of  drainage  here  imphed  is 
generally  objected  to  on  the  score  of  the  expense  it  causes  in  the 


PLANTING  ON   MOUNTAINOUS  DISTRICTS.  457 

laying  down  and  making  of  a  new  plantation.     That  it  does  cost 
more  to  do  anything  carefully  and  well  than  to  do  the  same  thing 
carelessly  and  inefficiently,  is  apparent  to  every  one ;  but  this  is  very 
shallow  reasoning,  and  is  not  generally  entertained  in  dealing  with 
any  other  branch  of  rural  economy.     What  proprietor,  for  example, 
would  be  satisfied  with  a  farmer  on  his  estate  who  reasoned  in  this 
vray,  and  said  that  the  thorough  drainage  of  his  land  was  too  expen- 
sive an  operation  for  him  to   undertake,  even   although  it  should 
enable  him  to  pay  a  higher  rent  afterwards  ?     Would  the  proprietor 
be  satisfied  with  such  a  tenant  ?      We    should  think  not.      And 
notwithstanding   this,  the  same  proprietor  acts  himself  upon  the 
very  system  of  reasoning  he  condemns  in  his  farmers.     We  shall 
not  pursue  this  branch  of  the  subject  further,  but  conclude  it  by 
saying,  that  to  be  more  successful  in  the  rearing  of  trees  than  we 
have  been  hitherto,  we  must  lay  out  a  larger  amount  of  capital  on  the 
preparation  of  the  land  for  them  than  has  yet  been  expended,  as 
every  agriculturist  has  to  do  in  respect  to  the  rearing  of  his  crops. 
A  larger  amount  of  capital  must  be  applied  to  the  thorough  drainage 
of  the  land  before  planting  it,  in  order  to  make  it  porous  and  open 
for  the  roots  of  the  trees.     Where  this  is  not  attended  to,  scanty  and 
unprofitable  crops  wiU  continue  to  be  the  result,  as  has  been  the 
case  hitherto;  but  where  a  more  intelligent  mode  is  pursued,  and 
the  land  is  properly  improved  by  thorough  drainage,  valuable  crops 
of  trees  wiU  follow,  repaying  their  proprietors  tenfold  for  the  extra 
expense  they  had  judiciously  incurred  at  the  outset. 

1555.  The  fencing  and  draining  completed  in  respect  to  a  new 
plantation  on  a  mountainous  district  of  the  country,  the  nature  of 
the  soil  and  surface-herbage  should  next  be  considered,  with  a  view 
to  judging  what  kinds  and  sizes  of  plants  should  be  used.     In  all 
probability,  however,  it  will  be  found  most  advantageous,  on  such  a 
high-lying  part  of  the  country  as  we  are  now  supposing  we  have  to 
deal  with,  to  plant  pines  and  larch  only ;  therefore,  in  the  case  in 
hand,  we  shall  suppose  that,  taking  everything  into  account,  the  situa- 
tion is  too  high-lying  for  the   profitable  cultivation  of  any  of   the 
hardwood  kinds  of  trees.     Then  as  to  the  sizes  of  the  pines  and  larch 
to  be  used,  this  will  have  to  be  regulated  by  the  nature  and  strength 
of  the  herbage  growing  on  the  surface.     On  the  lower-lying  parts  of 
the  land  embraced,  there  are  likely  to  be  hollows  and  fiat  portions  on 
which  the  herbage  is  grass  with  ferns  intermixed.     On  such  parts 
both  grass  and  ferns  are  likely  to  grow  to  considerable  strength  in  the 
saniiuer  time,  and  consequently  plants  of  a  strong  and  somewhat  tall 
description  will  have  to  be  used — say  larch  and  pine  of  the  age  called 
one-year  seedlings  two  years  transplanted,  the  former  averaging  18 
and  the  latter  9  inches  in  height.     For  these  pits  will  have  to  be 
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made,  as  it  would  be  unsafe  to  plant  young  trees  of  such  sizes  by  the 
common  system  of  notching.  The  pits  for  these  may  be  made  the 
breadth  of  a  common  spade  on  the  side  of  the  square,  and  at  least  10 
inches  deep ;  and  in  making  them,  attention  should  be  paid  to  loosen 
the  earth  in  the  bottom  of  each  pit  with  a  pick,  after  it  is  made  to 
the  desired  depth.  The  pits  for  this  class  of  plants  should  be  all 
made  at  least  three  months  previous  to  the  time  of  planting,  in  order 
that  the  soil  thrown  out  and  that  on  the  sides  and  bottoms  of  the  pits 
may  have  become  ameliorated  by  the  action  of  the  weather  before  it 
is  put  to  the  roots  of  the  plants.  The  larch  and  pine  may  be  used 
here  in  equal  proportions. 

1556.  The  lower  parts  of  the  land  having  been  taken  into  con- 
sideration, and  proposed  to  be  dealt  with  as  described  in  the  last 
paragraph,  the  condition  of  the  herbage  on  the  surface  of  the  parts 
lying  next  above  these  will  have  now  to  be  attended  to  before 
deciding  as  to  the  size  of  plants  to  be  used  on  them.  The  herbage  of 
these  may  be  heath,  or  it  may  be  of  a  grassy  description,  according  to 
the  geological  formation  of  the  district ;  but  in  either  case,  from  its 
being  at  a  higher  elevation  and  on  a  poorer  quality  of  land  than  that 
on  the  lower-lying  parts,  it  will  not  attain  nearly  the  same  strength 
in  summer,  and  consequently  a  smaller  size  of  plants  may  be  used  on 
these  parts — say  Scots  pine  and  larch,  one-year  seedlings  one  year 
transplanted,  in  equal  proportions.  These  being  of  a  small  size,  the 
former  probably  4  inches  and  the  latter  9  inches  high,  may  be  all 
planted  by  the  common  system  of  notching. 

1657.  With  regard  to  the  highest-lying  portions  of  an  enclosure 
to  be  planted  in  a  mountainous  district,  the  herbage  on  them  is 
generally  of  a  very  short  description,  and  for  the  most  part  consists 
of  heath  without  the  intermixture  of  any  other  plant,  at  least  to  any 
extent ;  and  here  the  soil  is  for  the  most  part  so  poor  and  thin  that 
no  plant  in  the  form  of  a  tree  will  succeed  on  it  equal  to  tihe  Soots 
pine — therefore  this  tree  alone  should  be  planted  on  those  parts. 
The  plants  should  be  of  the  class  called  one-year  seedlings  one  year 
transplanted,  which  are  always  well  supplied  with  roots  in  proportion 
to  the  size  of  their  tops,  and  when  well  planted  never  fail  to  succeed 
well  even  in  high  sites  at  nearly  2000  feet  of  elevation — that  is  to 
say,  if  the  plantation  is  of  large  extent,  and  the  plants  are  used  at 
distances  not  wider  than  3^  feet  apart.  This  class  of  plants  may  be 
planted  by  the  common  system  of  notching,  or  with  the  planting-iran, 
as  is  generally  done  in  the  planting  of  high-lying  districts  in  Scotland. 

1558.  In  planting  on  mountainous  districts,  no  plants  should  be 
used  but  such  as  have  been  reared  on  exposed  and  airy  sites,  and  on 
land  that  is  rather  poor  than  otherwise.  Plants  taken  from  rich 
ground  in  sheltered  nurseries  never  succeed  well  when  planted  out  on 
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moimtamous  districts.  Therefore,  in  attending  to  planting  on  such 
parts  of  the  country,  this  fact  should  be  kept  in  view^  as  otherwise 
much  loss  and  disappointment  may  ensue. 


SECTION   IX. — PLAKTINO  ON  MODERATELY  ELETATED  DISTRICTS 

OP  THE   COUNTRY. 

1559.  The  moderately  elevated  parts  of  Britain — say  those  from 
500  up  to  nearly  1000  feet  above  the  level  of  the  sea — embrace  a 
large  extent  of  the  area  of  the  country,  and  are  found  chiefly  in  the 
southern  and  midland  counties  of  Scotland,  in  the  northern  counties 
of  England,  and  in  Wales.  Their  soil  is,  for  the  most  part,  of  a  light 
description,  well  adapted  to  the  healthy  growth  of  all  the  coniferous 
trees,  whUe  the  surface  is  undulating,  presenting  varied  aspects  within 
comparatively  small  areas.  Here  the  soil  is  for  the  most  part  of  a 
richer  nature  than  obtains  on  higher-lying  districts,  and  in  conse- 
quence the  natural  herbage  is  generally  of  a  grassy  character,  with 
comparatively  little  heath. 

1560.  The  soils  and  sites  embraced  under  this  head  are  found  the 
most  favourable  in  the  country  for  the  healthy  and  profitable  rearing 
of  the  pine,  larch,  Picea,  Abies,  and  other  coniferse,  whether  of  the 
early  or  recently  introduced  sorts ;  and  on  the  lower-lying  parts  of 
many  of  the  districts,  a  number  of  the  hardwoods  are  cultivated  to 
valuable  dimensions. 

1561.  In  planting  on  the  parts  of  the  country  included  here,  the 
enclosures  do  not  require  to  be  made  nearly  so  large  as  is  found 
necessary  on  the  mountainous  parts  of  the  country,  as  artificial  shelter 
is  not  so  necessary  for  the  health  of  the  crops ;  therefore,  in  planting 
on  all  moderately  elevated  parts  of  the  country,  the  enclosures  may 
be  very  properly  made  of  any  convenient  extent,  according  to  the 
pnrpose  intended — always  keeping  in  view,  however,  that  on  the  higher 
parts  they  should  be  made  larger  than  on  the  lower  parts,  and  on 
exposed  slopes  larger  than  in  hollows  and  fiat  parts. 

1562.  Supposing  that  an  enclosure  has  been  properly  fenced  for  a 
plantation  of  some  200  acres  on  a  site  averaging  some  700  feet  above 
the  level  of  the  sea,  the  land  should  next  be  drained  in  aU  respects  as 
has  heen  advised  for  the  draining  of  the  land  preparative  to  making 
plantations  on  the  mountainous  districts  of  the  country,  observing  to 
apply  the  operation  not  only  to  the  absolutely  wet  portions  of  the 
land,  but  to  all  those  that  have  a  retentive  subsoil  as  well ;  and  this 
perfonned,  the  land  shotild  be  allowed  to  lie  under  the  action  of  the 
drains  for  at  least  six  months  before  planting  is  imdertaken ;  indeed 
no    land  requiring  to  be  drained,  whether  with  a  view  to  remove 
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absolute  wetness  or  retentiveness  in  the  subsoil,  should  be  planted 
till  the  drains  have  had  time  to  operate  to  some  extent  on  it,  and 
this  requires  at  least  six  months. 

1563.  As  the  herbage  on  the  surface  of  land  situated  at  an  eleva- 
tion of  700  feet  is,  generally  speaking,  of  a  strong-growing  nature  in 
summer,  the  plants  used  must  be  proportionally  strong  also ;  as,  were 
small  plants  used,  the  herbage  would  choke  them,  and  probably  kill 
many  of  them  the  very  first  year  after  planting.  Therefore,  in  plant- 
ing on  such  an  enclosure  as  we  are  now  supposing  to  have  to  deal 
with,  hardwoods  should  be  planted  on  the  better  portions  of  the  land 
situated  on  the  lower  parts,  say  of  sizes  not  under  2  feet  high,  as  the 
case  may  be,  and  at  16  feet  apart.  As  nurses  among  these,  larch  and 
pine  may  be  used,  in  equal  proportions,  to  4  feet  over  alL  The 
larch  portion  of  these  nurses  should  be  of  a  class  of  plants  not  much 
under  2  feet  high,  and  the  pine  portion  not  under  9  inches.  All  the 
other  parts  of  the  enclosure,  wliich  are  here  supposed  to  be  higher- 
lying  than  those  just  referred  to,  may  be  planted  with  larch  from  15 
to  18  inches  high,  and  with  pine  from  6  to  9  inches  high,  in  such 
proportions  as  may  be  considered  most  judicious  on  taking  the  nature 
of  the  land  and  everything  in  connection  with  the  case  into  consider- 
ation. 

1564.  We  have  referred  only  to  hardwoods,  larch,  and  pine,  as  the 
trees  to  be  planted ;  but  with  regard  to  planting  on  such  districts,  it 
must  be  remarked  that  firs,  Piceas,  and  other  coniferse,  may  on  many 
parts  be  used  as  well,  all  according  to  the  nature  of  the  land  and 
situation,  and  as  may  be  the  object  in  view  in  making  the  plantation 
— for  it  is  on  such  lands  and  sites  that  many  of  the  newer  coniferae 
thrive  best ;  and  therefore  the  kinds  of  trees  to  be  used  must  always 
be  judged  of  by  the  proprietor  and  his  forester  according  to  all  the 
circumstances  of  the  case,  as  no  absolute  rule  of  guidance  can  be  laid 
down  for  carrying  out  such  works,  our  object  here  being  merely  that 
of  giving  the  parties  concerned  general  hints  in  respect  to  thenoL 

1565.  In  planting  on  such  situations  as  are  here  understood  to  be 
under  notice,  as  the  plants  used  are  in  all  cases  necessarily  of  a  pretty 
large  size,  they  should  never  be  planted  otherwise  than  in  pits,  for 
the  reason  that  large  plants  never  succeed  well  when  planted  by  the 
notching  system.  Therefore,  after  the  drainage  of  an  enclosure  to  be 
planted  on  a  moderately  elevated  part  of  the  country  shall  have  been 
completed,  pits  should  be  made  for  the  trees,  at  the  proper  distances 
apart,  as  the  case  may  be,  observing  to  make  those  for  the  hardwoods 
about  15  inches  on  the  side  of  the  square,  and  those  for  the  pines  and 
other  coniferous  trees  about  9  inches,  and  to  take  particular  case  to 
loosen  the  subsoil  in  the  bottom  of  every  pit  with  the  pick  after  it 
has  been  made  to  the  specified  depth.     An  important  point  to  attend 
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to  in  planting  trees  in  pits  is  to  allow  the  pits  to  lie  open  for  a  period 
of  at  least  three  months,  in  order  to  improve  the  soil  thrown  out  of 
them  before  it  be  returned  and  put  about  the  roots  of  the  young  trees. 
This  is  a  point  in  forest  management  by  far  too  little  attended  to 
generally.  Indeed  we  seldom  see  young  trees  that  have  been  planted 
in  pits  immediately  when  they  were  opened  come  into  growth  quickly ; 
whereas,  when  the  earth  has  been  exposed  for  a  considerable  time 
before  it  is  put  to  the  roots  of  the  plants,  they  are  found  to  take 
readily  with  their  new  sites  and  grow  freely. 

1566.  We  ought  to  remark  here  that,  in  dealing  with  plantations 
on  moderately  elevated  parts  of  the  country,  the  herbage  may  not 
always  be  found  of  such  a  strong  character  as  to  necessitate  the 
planting  of  the  trees  in  pits,  as  some  parts  of  it  may  be  found  to 
consist  of  heath  or  of  very  short  grass,  &c.  &c.  On  all  such  parts, 
then,  where  the  herbage  is  short  and  the  site  comparatively  high- 
lying,  the  plants  may  be  planted  by  the  common  system  of  notching ; 
but  in  no  case  should  this  plan  be  resorted  to  where  the  herbage  is 
strong,  and  when  the  plants  used  are  strong  also. 
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1567.  In  planting  on  low-lying  parts  of  the  country — namely, 
those  under  500  feet  in  elevation  above  the  sea — the  chief  pre- 
parative point  to  attend  to  is  the  perfect  drainage  of  the  land,  as 
here  there  is  not,  generally  speaking,  the  same  degree  of  natural 
drainage  in  operation  that  obtains  in  higher-lying  parts,  where  the 
land  is  generally  undulating  and  hilly.  Next  after  fencing  an  en- 
closore  for  planting  on  a  low-lying  part  of  the  county,  Drairuige 
should  be  particularly  attended  to,  as  unless  this  be  weU  planned 
and  judiciously  carried  out,  according  to  the  nature  of  the  land, 
much  of  it  will  remain  cold  and  wet  in  the  subsoil,  especially  on 
the  flatter  and  hollow-lying  portions,  and  in  consequence  tlie  crop  on 
such  parts  will  be  certain  to  prove  unsatisfactory. 

1568.  On  such  parts  as  are  under  notice,  aU  the  hard- wooded 
kinds  of  trees  may  be  planted,  suiting  each  sort  to  the  various  char- 
acters of  the  land  embraced  in  the  enclosure;  and  these  may  be 
planted  in  groups  of  each  kind  separately  or  intermixed,  all  as  the 
circumstances  of  the  case  or  the  object  of  the  planter  may  suggest ; 
and  the  nurses  for  these  may  be  larch,  pine,  or  fir,  or  all  of  these,  in 
various  proportions  of  intermixture,  according  to  the  nature  of  the 
land  and  the  prospect  of  sale  or  use  for  thinnings  as  these  required 
to  be  removed. 

1569.  Supposing  an  enclosure  is  made  on  a  site  at  say  250  feet 
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in  elevation  above  the  sea,  and  supposing  the  land  is  a  good  strong 
loam,  which  has  been  thoroughly  well  dried  by  open  cuts  in  the  way 
suggested  in  the  section  which  has  special  reference  to  draining,  it 
will  then  be  in  a  fit  state  for  planting,  but  not,  it  must  be  always 
kept  in  view,  till  after  the  drains  shall  have  acted  at  least  six  months 
on  the  land.  The  drainage  having  been  properly  attended  to,  however, 
and  the  kinds  of  trees  to  be  planted  having  been  fixed  upon,  the  next 
point  to  consider  is  the  particular  sizes  of  trees  and  the  mode  of 
planting  them.  On  such  a  low-lying  district,  where  the  herbage 
must  be  very  strong  in  the  summer  time,  plants  of  large  size  will 
have  to  be  used ;  and  of  course  from  this  they  will  all  have  to  be 
planted  in  pits. 

1570.  The  hard-wooded  species  for  the  permanent  crop  will,  in 
such  a  case  as  is  under  notice,  have  to  be  of  sizes  ranging  between 
3  and  4  feet  high ;  while  the  nurses^  if  larch,  will  have  to  be  of  a 
class  of  plants  ranging  from  24  to  30  inches,  and  if  pines,  of  a  class 
of  plants  about  12  inches  high.  These  may  be  planted  at  such 
distances  apart  as  the  nature  of  the  case  may  suggest. 

1571.  Three  months  before  the  season  for  planting  commences, 
however,  the  pits  for  the  young  trees  should  all  be  made,  in  order 
that  the  soil  taken  out  of  them,  as  well  as  that  on  their  sides  and 
bottoms,  may  be  improved  by  the  action  of  the  weather  before  it  is 
returned  on  the  roots  of  the  plants.  The  pits  for  the  hardwoods 
should  be  made  15  inches  on  the  side  of  the  square,  and  those  for 
the  nurses  9  inches,  and  the  soil  in  the  bottoms  should  be  well 
loosened  with  the  pick. 

1572.  In  planting  on  parts  of  the  country  between  300  and  500 
feet  in  elevation,  especially  if  the  sites  are  not  locaUy  law-lying^  but 
rather  what  may  be  termed  of  open  and  airy  exposures,  and  if  the 
soils  are  deep,  open-bottomed,  and  naturally  dry,  many  of  the  newer 
coniferse  should  be  used,  not  as  nurses,  but  as  permanent  crops,  wiUi 
larch  among  them  as  nurses.  In  planting  crops  of  the  newer  coni- 
ferae  on  parts  of  plantations,  the  larch  should  always  be  used  as 
nurses  to  them,  as  these  are  of  an  open  and  airy  habit  of  growth, 
and  are  not  calculated  to  confine  the  permanent  trees  too  much 
when  standing  near  them,  as  is  the  case  when  evergreen  pines  or 
firs  are  used  for  the  purpose. 

1573.  The  districts  of  the  country  embraced  under  this  head  are 
of  all  others  the  best  adapted  for  the  growth  of  a  wide  range  of 
species,  whether  of  the  hardwood  kinds  or  of  the  coniferous,  as,  on 
the  lower-lying  parts,  where  the  soil  is  generally  of  a  heavy  and 
strong  nature,  the  deciduous  trees  of  all  kinds  attain  their  largest 
and  most  valuable  dimensions ;  while  on  the  higher-lying  parts  of 
the  districts,  where  the  soil  is  generally  of   a  lighter  and    drier 
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character,  all  the  coniferous  trees,  even  those  that  may  be  considered 
somewhat  tender  on  higher-lying  sites,  find  congenial  soils  and  ex- 
posures, and  attain  their  best  dimensions  with  us. 


SBOnON  XI. — HINTS   IN    BBGARD   TO  THE  PLANTING  OF  WA8TB  LANDS. 

1574.  By  the  term  iixiste  lands  we  mean  districts  of  a  country 
which  are  either  too  high-lying  for  profitable  agriculture  in  their 
present  unsheltered  state,  or  of  too  poor  and  unpromising  a  character 
to  make  certain  of  their  cultivation  being  remunerative  to  the  farmer. 
To  these  two  classes  of  waste  lands  we  shall  very  briefly  advert,  and 
give  only  a  hint  as  to  how  they  should  be  dealt  with  in  order  to 
secure  their  improvement 

1575.  Of  the  class  of  waste  lands  first  named — ^viz.,  those  which 
are  too  high-lying  for  profitable  agriculture  in  their  present  exposed 
condition — there  is  a  large  extent  in  the  north  of  Scotland,  in  the 
north  of  England,  in  Wtdes,  and  in  the  north  and  west  of  Ireland. 
In  all  these  parts  of  the  country  there  are  extensive  tracts  of  land  on 
which  the  natural  herbage  is  generally  poor  from  exposure  to  storm, 
and  from  which  only  a  very  small  rental  can  be  obtained  in  their 
present  unsheltered  state.  The  land  on  the  parts  referred  to  is  not 
generally  so  poor  in  its  natural  constituent  parts  as  to  prevent  its 
coltivation  being  profitable,  but  its  altitude  and  general  exposure  to 
storm  has  hitherto  prevented  farmers  embarking  their  means  on  its 
improvement,  well  knowing  that  without  shelter  it  would  not  yield 
them  a  remunerative  return;  and  therefore  they  use  it  as  pasture 
fields  for  sheep  only,  or  for  cattle  of  an  inferior  description,  for  which 
they  pay  only  a  nominal  rent  to  the  proprietor.  Now,  were  these 
high-lying  districts- judiciously  clothed  with  plantations,  so  as  to 
produce  shelter  and  thus  improve  their  climate,  excellent  farming 
land  might  be  made  available  on  them,  capable  of  producing  good 
crops  for  the  rearing  of  first-class  cattle,  and  of  yielding  a  high  return 
to  their  proprietors,  independent  of  the  value  of  the  plantations  as  a 
t;ree  crop. 

1576.  In  many  other  countries  besides  Britain  there  are  extensive 
r^ions  of  land  similarly  situated  as  to  altitude  and  exposure  to  storm, 
and  which  are,  at  the  present  day,  comparatively  worthless  to  their 
proprietors  —  whether   these   may  be  governments   or   private  in- 
dividuals— producing  in  their  present  exposed  and  unsheltered  state 
only  a  poor  herbage,  on  which  the  better  class  of  farm  animals 
o^uinot  be  maintained.      In  all  such   cases,  however,  a  judicious 
olothing  of  plantations  spread  over  them  is  all  that  is  necessary  to 
socnre  the  lands  becoming  highly  valuable  to  the  agriculturist. 
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1577.  With  regai*d  to  the  other  class  of  waste  lands  referred  to — 
viz.,  those  that  are  of  too  poor  and  unpromising  a  character  to  insare 
their  cultivation  being  remunerative  to  the  farmer — we  have  to  explain 
that  it  consists  of  poor,  generally  sandy  wastes,  situated  on  the  lower- 
lying  parts  of  a  country.  In  Britain  there  is  but  little  of  this  class 
now  left  for  improvement,  as  within  the  last  fifty  years  it  has  been 
nearly  all  taken  into  the  hands  of  agriculturists,  and  made  highly 
remunerative;  but  in  many  other  countries,  and  specifically  in 
Australia,  South  Africa,  Canada,'  and  in  the  United  States,  there  are 
very  extensive  districts  of  it,  yielding  only  a  coarse  and  worthless 
pasture  and  a  few  stunted  trees  here  and  there.  And  let  it  be  under- 
stood here  that  the  poorness  of  the  natural  crop  on  such  districts  does 
not  arise  so  much  from  the  constituents  of  the  land  being  defectiye 
for  agricultural  crops,  as  from  the  storms  that  spend  their  forces  o?er 
them  unchecked  preventing  plants  of  any  value  attaining  sufficient 
growth  upon  them. 

1578.  Here  also  is  a  great  field  for  improvement  by  tree  planting — 
not  only  in  an  agricultural  point  of  view,  but  in  a  climatic  as  well ; 
for  were  the  extensive  plains  understood  to  be  referred  to  under  this 
head  properly  clothed  with  well-arranged  plantations,  the  climates 
would  become  more  moist  and  cool,  rainfall  would  increase,  and 
with  these  advantages  the  land  would  become  productive,  and  there- 
fore remunerative  to  all  concerned.  We  throw  out  these  hints  to  the 
inhabitants  of  the  countries  referred  to,  as  we  are  aware  that  at  the 
present  their  Governments  are  discussing  whether  or  not  their  at 
present  worthless  plains  can  be  made  more  advantageous  to  these  coon- 
tries  than  they  now  are.  We  repeat  it,  therefore,  with  all  confidence 
in  the  result :  Clothe  these  tracts  of  waste  with  trees  in  a  proper 
manner,  and  ere  long  the  land  of  them  will  become  valuable  for 
farms,  while  the  plantations  will  not  only  improve  the  climate,  but 
also  prove  a  source  of  great  revenue  to  the  states  to  which  they 
belong. 

SECTION  XII. — PLiLNTING   ON   LAND   LATELY  CLEARED   OF  A   CROP   OP  TIMBER. 

1579.  Having  referred  to  this  subject  in  the  second  section  of 
Chapter  V.  of  this  work,  it  is  not  necessary  that  we  should  enter  into 
any  lengthened  remarks  on  it  here :  still,  as  planting  on  land  lately 
cleared  of  a  crop  of  timber  is  a  branch  of  arboriculture  requiring 
careful  management  on  the  part  of  the  forester  in  order  to  be  per- 
fectly successful,  we  have  thought  it  right  to  devote  a  short  section 
to  the  subject,  in  order  to  bring  its  leading  points  still  more  pro- 
minently under  the  notice  of  the  forester  than  has  been  done  in  the 
one  referred  to. 
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1580.  First,  then,  where  it  is  found  desirable  to  replant  a  district 
that  has  been  newly  cleared  of  a  crop  of  trees,  no  time  should  be  lost 
in  immediately  getting  all  the  refuse  left  from  the  former  crop  cleared 
from  the  land,  by  collecting  and  burning  it  upon  the  spot.  Not  only 
should  all  the  branches  left  on  the  ground  be  thus  consumed,  but 
every  piece  of  bark  as  well  that  may  be  found  lying  on  the  surface : 
indeed  every  piece  of  wood,  in  whatever  shape  it  may  be  found, 
should  be  so  consumed.  All  the  bark  on  the  old  stumps  should  be 
stripped  off  and  consumed  also,  in  order  to  prevent  the  lodgment  of 
the  pine-beetle  in  the  case  of  the  stumps  of  pine-trees,  and  to  prevent 
the  growth  of  young  shoots  from  the  stumps  of  the  hardwood  kinds. 

1581.  The  land  perfectly  cleared  of  all  remains  of  woody  matter 
that  may  have  been  left  from  the  former  crop,  it  should  next  be 
drained  in  a  systematic  way,  as  specified  in  sections  first  and  second 
of  Chapter  YL  This  drainage  should  be  performed  systematically 
over  aU  the  land  embraced  without  any  reserve  whatever,  whether  it 
may  seem  wet  or  dry,  as  the  object  is  to  cleanse  it  both  in  the  upper 
surface  and  subsoil,  and  to  make  it  in  all  respects  wholesome  and  fit 
tor  another  crop.  After  the  drainage  has  been  performed,  all  the 
earth  thrown  out  of  the  cuts  should  be  spread  in  a  regular  manner 
over  the  land  between  them,  in  order  to  improve  the  surface. 

1582.  After  the  works  described  have  Been  completed,  the  land 
should  be  allowed  to  lie  for  a  period  of  about  four  years,  when  it  will 
have  become  so  cleansed  and  renewed  as  to  be  in  a  fit  condition  for 
being  replanted  with  another  crop,  which  may  be  afterwards  dealt 
with  according  to  the  nature  of  the  land  and  its  site  in  the  country, 
whether  that  may  be  in  a  mountainous  district,  in  one  moderately 
elevated,  or  on  a  low-lying  part. 

1583.  In  all  cases  of  planting  on  land  which  has  been  cleared  of 
a  crop  of  timber,  however,  pits  should  be  prepared  for  the  young 
trees  six  months  before  the  work  of  planting  is  commenced ;  and  in 
making  the  pits,  aU  roots  of  the  old  trees  should  be  taken  out  as  they 
come  in  the  way,  and  these  should  not  be  left  lying  on  the  ground, 
but  should  be  carefully  removed  as  may  be  found  most  convenient. 
These  pits  may  be  made  of  sizes  suitable  for  the  kinds  of  trees  to  be 
planted — that  is,  15  inches  on  the  side  of  the  square  if  for  hard- 
woods,  and  about  9  inches  on  the  side  of  the  square  if  for  coniferous 

kinds. 

1584.  If  any  piece  of  land  which  has  been  cleared  of  a  crop  of 
trees  be  dealt  with  in  the  way  described,  it  will  not  fail  to  produce  a 
crop  of  trees  even  better  than  the  one  removed,  as  it  is  so  much  im- 
proved by  the  operation  of  drainage,  and  by  the  time  it  has  lain  under 
its  action,  that  the  young  trees  will  be  found  to  succeed  vigorously 
from  the  first  year  of  their  being  planted. 

2  G 
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8BCTION   XIII. — ^PLAin*IKG  WITHIN  THB  INFLUENCE  OF  THE  8EA. 

1585.  On  most  landed  properties  lying  along  the  sea-shore,  it  is 
found  very  difficult  to  get  plantations  to  grow  within  the  blasting 
influences  of  the  sea-breeze ;  and  to  those  who  wish  to  rear  planta- 
tions on  such  parts  of  their  estates  as  lie  along  the  sea-shore,  we  give 
the  following  mode  of  procedure  as  the  best  that  can  be  adopted  in 
order  to  insure  them : — 

1586.  Line  off  a  belt  of  land  all  along  the  length  of  the  coast  to 
be  planted,  not  less  than  200  yards  in  breadth;  and,  as  a  fence  to 
this,  upon  the  side  next  the  sea,  erect  a  stone  dyke  if  possible,  in 
order  the  more  readily  to  bring  away  the  trees  by  giving  them  shelter 
from  the  sea :  this  stone  dyke  should  be  built  6  feet  in  height.     But 
if  stones  for  this  purpose  are  not  to  be  got  conveniently,  erect  a  turf 
dyke  of  about  4  feet  in  height,  and  on  the  top  of  this  a  wire  fence  of 
3  feet  in  height.     This  wire  fence  should  be  closely  wattled  with 
branches  of  spruce  fir,  or  with  the  branches  of  any  other  tree  or 
shrub,  as  may  be  found  most  convenient,  the  object  being,  in  this 
case,  to  secure  a  fence  of  about  7  feet  in  height  in  all,  for  the  pur- 
pose of  sifting  the  sea-breezes,  and  sheltering  the  young  trees  to  be 
planted  inside.     Care  must  be  taken,  upon  all  juttings  of  land  bend- 
ing out  into  the  sea,  to  make  in  the  line  of  fence  a  bold  convex  bend 
in  the  same  direction — this  being  in  addition  to  the  general  width. 
While  the  fence  is  being  erected,  all  wet  parts  of  the  belt  to  be 
planted  should  be  made  thoroughly  dry  by  open  cuts,  according  to  the 
nature  of  the  land ;  and  where  any  of  it  is  of  a  retentive  nature,  it 
should  be  drained  also,  in  order  to  remove  the  retentiveness,  observing 
to  spread  the  earth  taken  from  the  drains  regularly  over  the  spaces 
between  them.     The  works  of  fencing  and  draining  having  been  com- 
pleted in  the  autumn,  the  drains  will  have  acted  sufficiently  on  the 
land  to  improve  it  for  the  reception  of  the  young  trees  by  the  month 
of  April  following,  which  is  the  best  time  of  the  year  for  planting  on 
land  lying  along  the  sea-shore.    Pits  should  be  made  for  the  reception 
of  the  young  trees  some  three  months  previous  to  the  time  of  b^in- 
ning  planting,  and  these  should  be  made  at  3  feet  apart  over  all. 
Everything  being  prepared  for  planting  by  the  first  week  of  April,  as 
specified  above,  the  next  point  to  attend  to  is  the  kinds  of  plants  to 
be  used:  these  should  be  sycamore  and  Norway  maple,  from  15  to 
18  inches  high,  and  Pin  us  pinaster,  of  the  class  known  as  one-year 
seedlings  two  years  transplanted — that  is,  they  must  have  been  twice 
transplanted,  but  only  3  years  old ;  for  if  they  have  not  been  trans- 
planted twice,  they  will  be  badly  supplied  with  roots,  and  conse- 
quently many  if  not  the  greater   part  of  them  would  fail.      The 
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sycamores  and  Norway  maples  should  be  planted  in  pits  prepared  for 

them,  at  12  feet  apart,  using  them  alternately,  or  of  each  an  equal 

number  on  the  ground.     Having  the  hardwood  planted,  use  pinasters 

in  all  the  other  pits,  so  that  when  finished  there  will  be  young  trees 

all  over  the  ground  at  3  feet  apart     The  hardwood  plants  will  not 

come  away  rapidly,  and  many  of  them  will  in  all  probability  die 

down  to  tJie  ground  the  second  year  after  being  planted.     But  the 

proprietor  must  not  be  at  all  discouraged  upon  this  account,  for  it  is 

quite  natural  that  the  young  plants  should  do  so,  as  they  must  suffer 

considerably  by  being  at  once  transplanted  from  a  nursery  to  the  open 

ground  upon  the  sea-coast.    In  order  to  strengthen  such  of  the  young 

maples  and  sycamores  as  show  indication  of  stuntedness,  when  they 

have  remained  one  year  upon  the  ground,  have  them  cut  over  by  the 

surface  of  the  groimd  in  the  month  of  April,  and  the  year  following 

they  will  set  away  strong  young  shoots,  which  will  bear  the  cUmate 

they  rise  in — the  more  so,  as  by  this  time  the  pinasters  will  be 

beginning  to  grow  rapidly,  causing  some  shelter  over  the  ground.     If 

the  ground  is  not  of  a  nature  suited  to  the  healthy  growth  of  the 

maples,  it  will  be  better  to  plant  the  ground  all  over  with  pinasters 

alone ;  for  though  the  maple  and  sycamore  both  stand  the  sea-breezes 

well,  still,  if  the  soil  upon  which  they  are  planted  be  very  light  and 

mossy,  or  very  thin,  as  often  occurs  along  the  sea-shore,  they  have 

not  much  chance  to  rise  to  any  good,  but  would  be  unsightly  things. 

The  pinaster,  on  the  other  hand,  being  a  plant  that  grows  in  the 

poorest  and  lightest  soils,  will,  instead  of  being  injured  by  being 

planted  even  upon  the  sea-sand,  actually  flourish  upon  it. 

1587.  If  the  fence  is  made  of  sufficient  height  to  produce  a  proper 

degree  of  shelter  to  the  young  plants,  they  will  make  fair  progress, 

and  in  a  few  years  will  be  found  to  have  met  together  in  the  spread 

of  their  branches,  when   thinning  should  be  commenced,  and  this 

should  be  attended  to  as  soon  as  the  branches  begin  to  touch  each 

other,  so  as  not  to  confine  the  trees ;  for  in  no  case  should  they 

be  allowed  to  grow  up  in  a  crowded  state,  but  thinning  should  be 

applied  very  frequently,  in  order  to  encourage  the  full  spread  of 

branches  in  each  individual  tree.     It  must  not  be  expected  that 

the  pinasters  will  rise  high  or  make  fine-looking  tall  trees,  at  least 

for  a  considerable  number  of  years.     On  the  contrary,  if  they  are 

pfToperly  attended  to  in  the  way  of  thinning,  they  will  spread  rather 

lovr,  and  form  a  very  bushy  habit  for  at  least  the  first  twelve  years. 

This  habit  of  theirs  is  their  security — for  a  tree  that  would  incline 

to   rise  high  in  such  a  situation  would  be  at  once  beaten  down  by 

tbe   gales  from  the  sea ;  while  the  pinasters,  spreading  themselves, 

soon  form  a  complete  massive  shelter  to  everything  else  near  them, 

and    l>y  the  time  they  arrive  at  about  fifteen  years  old  they  begin 
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to  rise  upwards  rapidly,  being  by  this  time   perfectly  established 
in  their  situation. 

1588.  When  the  trees  in  the  belt  now  supposed  to  have  been 
planted  along  the  sea-shore  shall  have  attained  the  height  of  some 
6  feet,  which  may  be  in  about  eight  years  after  they  are  planted, 
other  plantations  may  be  planted  on  the  land  inside  of  them  with 
every  reasonable  prospect  of  success,  as  from  the  shelter  afforded 
by  the  sea-side  belt  they  would  be  in  the  position  of  trees  planted 
inland  at  a  considerable  distance  from  the  sea.  In  making  planta- 
tions inside  of  the  sea-side  or  first  belt,  any  kinds  of  trees  suitable 
for  the  land  may  be  used,  as  they  will  be  now  perfectly  screened 
from  the  blasting  influences  of  the  sea-breezes,  and  therefore  may 
be  dealt  with  in  the  usual  way,  as  the  nature  of  the  case  may 
require — and  thus  the  object  in  view  will  have  been  gained. 

1589.  Were  such  a  belt  as  we  have  described  carried  along  all 
the  higher  ground  of  the  sea-boundary  of  an  estate,  the  advantages 
to  it  would  be  immense,  both  in  an  arboricultural  and  an  agricul- 
tural point  of  view ;  for  its  ameliorating  influences  would  place 
the  whole  of  the  property  in  the  position  of  one  situated  several 
miles  inland,  and  in  consequence  fine  thriving  plantations  of  all 
other  kinds  of  trees  could  be  reared  on  it ;  while  agriculture  could 
be  as  profitably  pursued  on  the  other  hand. 

1590.  In  planting  within  the  influence  of  the  sea,  although  the 
pinaster,  Norway  maple,  and  sycamore  should  be  the  principal  trees 
used,  still,  for  the  sake  of  variety  on  certain  parts  where  this  may 
be  an  object  with  the  proprietor,  many  other   trees  may  be   used 
which  stand    well,  and   even   prosper   on  such  sites — namely,  the 
common  beech,  the  common  yew,  the  evergreen  oak,  the  Turkey  oak, 
the  pear-tree,  the  black  Austrian  pine,  Finns  pumilio,  the  Corsican 
pine,  the  elder,  the  mountain-ash,  the  service-tree,  and  we  may  also 
name  the   Huntingdon  willow  and    the    Bedford  willow,  with   the 
Abele  and  Ontario  poplars ;  and  for  underwood  the  common  broom 
and  furze  may  be  used,  together  with  sea-buckthorn,  the  guelder 
rose,  the   common  hawthorn,  the    Scotch  rose,  the   snowberty,  the 
common   Mahonia,  the   evergreen    barberry,  and  the  privet,  all    of 
which  succeed  more  or  less  in  situations  under  the  influence  of  the 
sea-breeze ;  but  these,  of  course,  should  be  used  only  on  the   more 
sheltered  parts,  where  variety  and  effect  may  be  an  object.      We 
may  remark  here>  that  of  all  the  plants  named  as  suitable  for  under- 
wood here,  the  sea-buckthorn  is  the  hardiest,  and  may  safely  be 
used  on  the  most  exposed  points. 
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1591.  Moss  or  peat  soil  consists  in  general  of  decayed  vegetable 
matter  which  has  accumulated  in  a  flat  or  hollow  part,  having  always 
a  retentive  bottom.  In  a  state  of  nature  such  moss  is  always  full 
of  water,  which  cannot  escape  downwards  in  consequence  of  the 
retentive  nature  of  the  stratum  upon  which  it  lies.  The  water 
contained  in  moss  soil  can  escape  only  by  evaporation  from  the 
surface;  and  from  this  it  is  evident  that  its  surface  must  at  all 
times  be  cold  as  compared  with  others  lying  upon  an  open  or  por- 
ous subsoil  It  is  also  in  consequence  of  this  cold  nature  of  moss- 
land  that  we  never  find  any  valuable  or  useful  plants  growing  upon 
it,  but  only  a  few  birch  or  alder,  or,  it  may  be,  some  heath  and 
rough  grasses.  Moss-land,  even  after  being  dried  by  drainage,  is 
found  of  a  dull  and  inert  character,  and  not  apt  to  give  life  and 
energy  to  the  growth  of  useful  plants  that  may  be  put  upon  it. 
This  is  the  more  observable  in  such  moss-lands  as  are  purely  of  a 
vegetable  character,  and  without  any  considerable  mixture  of  inor- 
ganic matter,  such  being  generally  known  by  the  name  of  flow  or 
soapy  moss. 

1592.  There  are  two  diflerent  descriptions  of  moss-land — namely, 
those  holding  a  portion,  less  or  more,  of  inorganic  matter,  and  moss 
of  a  purely  vegetable  character;  and  upon  these  we  have  found 
trees  grow  differently. 

1593.  In  contemplating  to  plant  moss-land  with  trees,  the  very 

first  preparative  point  to  attend  to  is  its  perfect  drainage,  as  till 

this  be  accomplished  no  other  work  can  be  undertaken  on  it.     The 

draining  of  moss-land  is  performed  by  open  cuts  in  the  usual  way 

of    drying  other  woodlands,  but  with   this  exception — they  must 

in  all  cases  be  made  about  one-third  deeper  than  the  depth  they 

are  intended  to  remain  at  permanently, — that  is,  if  it  is  wished  to 

have  the  drains  to  remain  at  the  depth  of  4  feet  after  they  have 

been  opened,  then,  in  the  first  instance,  they  will  have  to  be  made 

about  5  feet  6  inches  deep.     This  is  necessary  on  account  of  the 

great  subsidence  that  always  takes  place  in  moss-land  after  the  water 

is  removed  from  it  by  drainage ;  indeed,  in  the  case  of  very  light 

flow-moss,  we  have  seen  the  subsidence  nearly  one-half  the  original 

depth  of  the  drains.     In  draining  moss-land  for  planting  with  trees, 

if  the  moss  is  not  over  6  feet  deep,  it  will  be  found  advantageous 

to  open  the  cuts  down  to  the  bottom,  as  in  this  case  the  land  would 

be  made  perfectly  dry,  and  therefore  more  suitable  for  the  healthy 

growth  of  trees  than  if  the  drains  were  made  with  their  bottoms 

resting  on  the  under  portion  of  the  moss.     To  dry  moss-land  pro- 
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perly  for  the  growth  of  trees,  the  drains  should  be  opened  to  the 
depth  of  from  5  to  6  feet  in  the  first  place,  in  order  to  make  allow- 
ance for  subsidence,  and  thej  should  be  laid  on  at  distances  not 
wider  than  35  feet  apart.  If,  however,  the  moss  is  shallow,  as 
often  happens,  the  drains  need  not  be  made  so  deep  as  stated ; 
for  example,  if  the  moss  is  found  only  about  3  feet  deep  on  the 
average,  then,  in  order  to  secure  an  average  depth  of  4  feet  for 
the  drains  after  the  moss  had  subsided,  they  would  require  to  be 
opened  to  the  depth  of  5  feet  in  the  first  instance,  thus  allowing 
1  foot  for  subsidence  in  the  moss  on  the  surface;  and  so  on  with 
any  other  depth  of  moss,  always  allowing  one-third  of  its  depth 
to  subside. 

1594.  In  all  cases  moss-land  should  lie  from  twelve  to  eighteen 
months  under  the  cleansing  action  of  the  drains,  as  there  are  gener- 
ally ingredients  lodging  in  land  of  this  description  which  are  found 
injurious  to  the  health  of  young  plants,  and  which  require  to  be 
removed  before  planting  can  be  successfully  undertaken  on  it 
Therefore  this  is  a  point  which  should  never  be  lost  sight  of  in 
dealing  with  planting  on  moss-lands.  Indeed  we  may  here  mention 
that  we  have  seen  considerable  extents  of  young  plantations  which 
had  been  planted  without  this  precaution,  and  immediately  after 
the  drainage  had  been  performed,  completely  fail ;  while  the  second 
planting  on  the  same  land,  which  was  done  two  years  after,  was 
perfectly  successful,  simply  from  the  moss  having  become  cleansed 
of  the  bad  ingredients  which  had  lodged  in  it,  and  which  had  been 
removed  before  the  second  crop  was  planted. 

1595.  All  trees  should  be  planted  on  moss-land  by  the  system 
of  pitting,  whatever  may  be  the  kind  or  age,  as  when  the  planting  is 
performed  on  it  by  the  notch  system,  the  cuts  generally  open  and 
expose  the  roots  to  drought,  and  many  of  the  plants  die  in  conse- 
quence. The  pits  should  be  all  made  some  six  months  previous 
to  the  time  of  commencing  to  plant,  in  order  to  cleanse  and  improve 
the  soil  to  be  placed  at  the  roots  of  the  young  trees. 

1696.  In  planting  on  moss-land  having  a  considerable  portion 
of  inorganic  matter  in  it — sand  or  earths  of  any  description — ^poplars 
and  willows  may  be  used,  of  the  usual  kinds  grown  for  timber, 
together  with  spruce  and  silver  firs,  and  the  Scots,  black  Austzian, 
Corsican,  and  Cluster  pines,  all  of  which  will  succeed.  These  should 
be  planted  say  at  distances  not  wider  than  4  feet ;  and  of  courae 
they  can  be  used  in  such  proportions  of  intermixture  as  may  be 
considered  most  suitable  to  the  circumstances  of  the  case.  If  the 
situation  is  one  somewhat  sheltered,  however,  the  plants  need  not 
be  used  at  distances  closer  than  6  feet,  in  all  cases  planting  the 
larger  proportion  of  such  kinds  as  may  be  considered  most  likely 
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to  come  to  the  greatest  good  on  the  soil  and  site,  \vhich  can  only 
be  determined  by  the  nature  of  the  case  in  hand  at  the  time. 

1597.  The  plants  used  should  be  all  of  a  pretty  large  size — 
say  the  poplars  and  wiDows  from  3  to  4  feet  in  height,  and  the 
firs  and  pines  from  9  to  12  inches.  But  if  the  situation  be  at  all 
an  exposed  one,  then  plants  somewhat  smaller  should  be  used — 
say  poplars  and  willows  about  30  inches  high,  and  firs  and  pines 
from  6  to  9  inches. 

1598.  If  the  moss  is  not  over  3  feet  deep,  oak  and  ash,  elm 
and  birch,  may  be  used  with  fair  success,  as  these  kinds,  when 
their  roots  get  down  into  the  subsoil,  generally  thrive  weU ;  still, 
as  a  profitable  crop  on  moss-land,  the  kinds  first  named  will  be 
found  the  most  desirable.  The  birch,  in  particular,  we  have  f oimd  to 
thrive  well  on  thin  moss  resting  on  a  substratum  of  clay,  and  even 
the  elm  and  oak,  and  where  variety  is  an  object  in  the  crop,  these 
may  be  used  with  less  or  more  success. 

1599.  As  the  most  profitable  crop  on  sandy  moss,  in  a  high- 
lying  situation,  there  is  no  tree  that  will  come  to  so  useful  and 
profitable  an  account  as  the  Scots  pine.  We  have  ample  proof  of 
this  in  many  parts  of  the  north  of  Scotland  and  in  the  north  of 
England,  and  especially  on  many  parts  of  the  natural  forests  in  the 
districts  of  Braemar,  Abemethy,  Duthal,  Eothiemurchus,  Glenmore, 
and  others.  In  these  districts  there  are  large  tracts  of  moss-land 
containing  a  considerable  portion  of  sand,  on  which  we  find  the 
Scots  pine  has  attained  very  respectable  dimensions. 

1600.  Belative  to  moss-land  of  a  purely  vegetable  character,  it 
should  of  course  be  drained  in  aU  respects  as  has  been  stated  in 
regard  to  that  holding  inorganic  matter  in  it ;  and  before  planting  on 
it,  the  pits  should  be  prepared  in  the  same  way.  In  planting  on 
moss  of  a  purely  vegetable  character,  however,  only  the  Scots  pine 
and  the  spruce  fir  should  be  used,  as  no  other  trees  will  come  to  the 
same  dimensions  upon  it  We  have  indeed  seen  silver  fir,  oak,  and 
some  other  hardwood  kinds  used ;  and  where  the  moss  was  so  thin 
that  their  roots  reached  down  to  the  subsoil  before  they  had  attained 
any  considerable  age,  they  did  well ;  but  where  it  was  so  deep  as  to 
prevent  the  roots  getting  down  to  the  subsoil,  they  soon  became 
stunted  and  unhealthy,  and  died  off  prematurely.  From  this,  there- 
fore, the  planter  on  moss-land  will  at  once  see  that  he  should  in  all 
cases  suit  the  trees  to  the  conditions  of  the  moss — in  respect  to 
whether  it  is  deep  or  shallow. 

1601.  From  the  foregoing  statements  relative  to  the  growth  of 
trees  upon  moss-land,  it  will  appear  that  Scots  pine,  spruce  and 
silver  firs,  willows,  poplars,  and  birch,  stand  first  in  order  as  trees 
adapted  for  growing  upon  it  to  useful  size.     This  statement  must. 
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however,  be  understood  with  the  qualification,  that  if  the  situation  be 
very  high-lying  and  exposed,  silver  and  spruce  firs,  willows,  and 
poplars  will  not  do  welL  Under  such  circumstances,  Scots  pines  and 
birch  would  be  more  suitable,  as  being  hardy  and  adapted  for  a  high 
situation.  It  may  be  observed,  further,  that  the  black  Austrian,  the 
Corsican,  and  the  Cluster  pines,  as  also  the  hardwoods  named,  should 
not  be  used  on  moss-land,  excepting  where  it  is  on  comparatively  low- 
lying  or  moderately  elevated  situations. 


SECTION  XV. — KINDS  OF  TREES  BEST  SUITED  TO  GROW  AS   A  CROP 

FOR  A  SUPPLY   OF  POWDER-WOOD. 

1602.  This  is  a  branch  of  arboriculture  generally  too  little  attended 
to,  which  is  the  more  remarkable  when  we  consider  the  value  of  wood 
suitable  for  powder-manufacturers,  and  the  large  extent  of  waste  land 
in  the  country  which  might,  with  great  advantage  to  its  owners,  be 
made  to  yield  crops  suitable  for  this  purpose.  Indeed  in  the  north 
of  Scotland,  and  in  the  northern  counties  of  England,  there  are  laige 
tracts  of  high-lying  ground  at  present  yielding  only  a  stunted  and 
unprofitable  herbage,  which,  were  they  planted  with  plants  suitable 
for  the  manufacture  of  powder,  might  be  made  to  yield  handsome 
rentals.  This  class  of  wood-produce,  not  requiring  to  be  of  large 
dimensions,  could  be  the  more  easily  reared  in  high-lying  districts  of 
the  country,  and  consequently  could  be  conveyed  with  little  trouble 
to  the  places  where  it  was  to  be  used. 

1603.  Perhaps  it  is  not  generally  known  that  a  large  supply  of 
the  wood  used  in  this  country  for  the  manufacture  of  the  finer  kinds 
of  powder  for  small-arms  and  fowling-pieces  is  imported  from  Belgium 
and  Prussia.  The  wood  which  is  chiefly  imported  for  this  purpose  is 
that  of  the  Ehamnus  frwrvgvXa^  a  small  tree  found  to  be  of  the  easiest 
possible  cultivation  in  most  kinds  of  soil;  and  as  it  brings  from  £10 
to  £14  a-ton,  in  t?ie  peeled  state,  in  the  British  market,  it  is  certainly 
worth  the  attention  of  landed  proprietors  to  cultivate  it  as  a  part  of 
their  woodland  ctops.  Indeed  it  is  humiliating  to  the  British  people 
that  the  main  supply  of  wood  suited  to  the  manufacture  of  the  finer 
kinds  of  powder  for  small-arms  has  to  be  brought  from  foreign  coun- 
tries, seeing  that  we  might  so  easily  grow  it  ourselves  as  a  profitable 
crop  in  the  economy  of  our  landed  estates.  Having  made  these 
remarks  in  respect  to  the  advantages  which  would  ensue  to  landed 
proprietors  were  they  to  rear  crops  of  wood  specially  for  the  purpose 
of  powder-manufacture,  and  referred  particularly  to  the  JK.  frangula 
as  a  plant  deserving  of  the  especial  attention  of  all  interested  in  the 
subject,  from  the  high  price  obtained  for  its  wood  for  the  purpose,  we 
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proceed  to  give  a  list  of  the  kinds  of  trees  best  suited  as  wood-produce 
for  the  powder-manufacturer ;  it  is  as  follows : — 

1604.  B.  franfftda,  dogwood  of  sorts,  willows  of  various  species, 
the  common  birch,  the  hazel,  the  common  alder,  the  mountain-ash, 
and  the  common  bird-cherry  of  British  woods. 

1605.  With  the  exception  of  the  first  named,  we  have  grown  all 
the  others  ourselves  for  the  purpose  of  producing  a  supply  of  powder^ 
wood,  and  have  found  them  all  very  profitable  as  woodland  crops 
when  treated  in  the  form  of  coppice.  In  growing  these  kinds  for  a 
supply  of  powder-wood,  each  should  be  planted  in  a  district  by  itself, 
and  should  never  be  mixed  with  another  kind,  as  each  has  its  peculiar 
property,  and  therefore  its  own  value  with  the  powder-manufacturer. 
Once  fairly  established  on  a  piece  of  ground,  all  these  kinds  produce 
heavy  crops  of  shoots,  £uid  yield  a  large  return  per  acre.  The  shoots 
should  be  all  treated  as  coppice  in  rearing  them  for  a  supply  of 
powder- wood ;  and  they  may  be  cut  over,  stripped  of  their  bark,  and 
sold  to  the  powder-manufacturer  at  any  stage  of  their  growth,  as  large 
wood  is  never  wanted  for  the  purpose  of  powder-making.  Indeed, 
when  the  growths  are  comparatively  small,  a  higher  price  is  given 
for  them  than  for  larger  ones,  as  in  the  young  state  of  the  shoots  the 
powder  made  from  t^em  is  finer  than  when  made  from  older  and 
larger  growths. 

1606.  The  ILfrafigula  is  the  most  valuable  of  the  species  named, 
as  it  is  used  for  making  the  very  finest  kinds  of  powder.  The  dog- 
woods are  next  in  value ;  and  the  birch,  hazel,  and  alder  are  the  next 
in  the  order  of  value  for  powder.  The  moimtain-ash  and  bird-cherry 
are  comparatively  only  of  a  fourth-rate  quality,  and  the  willows  stand 
as  jBfth-rate  for  the  purpose.  They  are  all  in  use,  however,  for  making 
different  qualities  of  powder. 


SJECnON   XVl. — KINDS  OF  TREES  BEST   FITTED   FOR  HEDGEROW   TIMBER, 

AND  MANAOEMBin!   OF   THE  SAME. 

1607.  At  the  present  time,  when  agriculture  is  improving  so 
rapidly,  many  of  its  advocates  are  crying  out  vehemently  against 
hedgerow  timber,  declaring  to  an  enlightened  pubUo  that  all  hedgerow 
timber-trees  are  injurious  to  the  raising  of  plentiful  and  healthy  crops 
in  the  fields  upon  the  edges  of  which  they  are  planted.  That  this  is 
tme  to  a  certain  extent  cannot  be  denied ;  but  hedgerow  trees  being 
in  some  cases  injurious  to  the  crops  in  the  adjoining  fields  cannot  so 
xnnch  be  attributed  to  the  presence  of  the  trees  themselves  as  to  bad 
management  in  growing  them ;  for  let  it  be  kept  in  view  that  any- 
thing, however  useful  in  itself  when  properly  managed,  if  it  be  allowed 
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to  overstep  due  order  and  balance,  at  once  becomes  an  evil  instead  of 
a  good.  This  is  the  very  state  of  a  great  many  hedgerow  trees, 
particalarly  in  England,  at  the  present  day.  In  many  cases  the 
kinds  of  trees  have  not  been  adapted  to  the  nature  of  the  soil,  thereby 
causing  them  to  spread  too  much,  and  in  most  the  trees  have  been 
entirely  left  to  nature,  never  having  been  trained  up  with  the  view  of 
doing  good  as  shelter  to  the  adjoining  fields.  They  have  thus  often 
become  a  pest ;  have  been  allowed  to  spread  out  their  branches  widely 
upon  all  sides ;  have  been  irregularly  and  most  injudiciously  planted ; 
have  been  topped  and  mutilated,  and  made  to  answer  any  purpose 
but  that  of  doing  good  to  the  farmer ; — ^in  short,  hedgerow  timber  at 
the  present  day  is  a  part  of  forestry  the  least  understood,  and  yet  its 
proper  management  is  of  the  greatest  importance  both  to  the  proprietor 
and  the  farmer.  Hedgerow  trees,  when  trained  up  and  managed  upon 
right  principles,  instead  of  being  a  nuisance  to  farmers,  become  of 
first-rate  importance  in  all  well-cultivated  districts ;  and  instead  of 
impoverishing  the  land,  they  become  a  source  of  fertility  to  it  But 
although  this  may  properly  be  said  to  be  the  state  of  things  generally 
relative  to  hedgerow  trees,  there  are  nevertheless  many  fine  examples 
of  their  being  well  managed ;  and  in  such  cases  farmers  say  that  they 
are  very  much  benefited  by  the  shelter  produced  by  them,  and  would 
not  upon  any  account  part  with  them. 

1608.  The  planting  of  hedgerow  trees  is  generally  done  with  a 
threefold  view — ^namely,  that  of  raising  useful  timber  in  the  country, 
without  occupying  much  breadth  of  land  exclusively  for  that  pur- 
pose ;  the  producing  a  degree  of  shelter  for  stock  and  crops  in  the 
adjoining  fields ;  and  the  giving  the  country  a  clothed  and  ornamental 
appearance. 

1609.  Now,  all  these  three  objects  can  be  most  amply  attained 
without  any  injury  whatever  being  done  to  the  agricultural  produce 
of  the   country.     In  some  districts  both  in  England  and  Scothmd, 
where  of  late  attention  has  been  paid  to  the  pruning  of  hedgero^w 
trees,  much  good  has  arisen  from  their  influence.     In  all  cases,  trees 
planted  in  hedgerows  are  freely  exposed  to  the  air,  consequently  tbe 
natural  habit  of  trees  under  such  circumstances  is  to  become  branchy  ; 
but  if  the  forester  apply  his  knowledge  and  practical  skill  to  trees 
under  these  circumstances,  he  can,  by  the  timely  use  of  his  knife, 
check  this  rambling  habit,  and  give  them  a  contrary  tendency ;  and 
it  is  in  a  great  measure  from  the  want  of  this  application  of  tixaely 
pruning  that  a  large  proportion  of  the  existing  hedgerow  threes  are 
now  of  so  little  value  as  timber,  and  so  ruinous  to  the  fields.     That 
shelter  has  been  produced  to  the  fields  from  the  existence  of  trees 
about  them  is  evident ;  but  then  the  amount  of  good  which  has  been 
done  in  this  respect  has  been  overbalanced  by  the  shade  they  liaYe 
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cast  upon  both  sides  from  the  spread  of  their  branches,  causing  a 
deficiency  in  the  actual  crop  upon  the  shaded  parts.  Thus  it  cannot 
be  said  that  much  real  good  has  arisen  from  the  presence  of  hedgerow 
trees  of  the  older  class. 

1610.  That  they  are  an  ornament  to  the  country,  and  give  it  a 
dotted  appearance,  is  admitted  by  most  travellers  passing  through  it 
But  the  farmer,  who  has  his  rent  to  raise  off  the  land,  when  he  looks 
upon  the  trees  in  his  hedgerows,  and  is  aware  of  their  doing  him  much 
damage,  feels  no  pleasure  in  them,  but  becomes  desirous  to  have  them 
removed,  in  order  that  he  may  have  the  land  occupied  by  them  brought 
into  more  profitable  use. 

1611.  In  travelling  through  some  parts  of  England,  one  is  particu- 
larly struck  with  the  manner  in  which  a  great  part  of  the  hedgerow 
trees  have  been  planted — that  being  upon  raised  banks  of  earth,  with 
sometimes  a  deep  ditch  on  each  side,  sometimes  with  a  ditch  upon  the 
one  side  and  a  dyke  upon  the  other.     Frequently,  too,  we  find  this 
bank  of  earth  overgrown  with  thorns,  brambles,  and  other  rubbish, 
making  altogether,  with  the  broad-spreading  trees,  a  formidable  mass 
of  very  considerable  extent.     This  is  the  state  of  things  that  farmers 
complain  of.     Now,  in  order  to  grow  hedgerow  trees  upon  right  prin- 
dplea,  the  trees  in  this  state  should  be  taken  out,  tiles  put  into  the 
ditches  on  each  side  in  order  to  convert  them  into  proper  drains,  the 
bank  levelled  down  over  them,  the  groimd  trenched,  and  a  requisite 
quantity  of  lime  put  into  it  in  order  to  decompose  aU  the  old  roots  the 
more  quickly.     This  being  done  in  the  spring  months,  the  ground  so 
dealt  with  should  be  well  manured  and  put  imder  green  crop :  in  the 
autumn  a  hedge  of  thorns  or  beech  should  be  planted  in  one  continu- 
ous straight  line  upon  the  surface,  putting  in  a  young  tree  among  the 
hedge  plants  at  every  12  yards  for  hedgerow  timber.     In  the  act  of 
renewing  the  fences  in  this  manner,  any  alteration  could  be  made  that 
might  be  considered  an  improvement  upon  the  old  style,  such  as,  in 
some  cases,  omitting  the  renewing  of  some  of  the  fences  altogether, 
and  consequently  enlarging  the  fields  so  far  as  might  be  considered 
necessary.     In  some  cases  a  new  fence  might  be  made  along  the 
middle  of  a  field,  thereby  making  such  a  new  fence  upon  new  land, 
and  converting  one  field  and  a  half  of  the  old  into  one  of  the  new ; 
and  in  the  act  of  making  such  improvements,  the  direction  of  the  line 
of  many  of  the  present  fences  could  be  altered  so  as  to  suit  the  views 
of  the  improver. 

1612.  A  great  error  has  occurred  in  the  rearing  of  hedgerow  tim- 
ber in  planting  those  sorts  of  trees  which  are  of  a  spreading  habit, 
and  not  easily  kept  within  due  bounds.  The  following  trees  are  the 
only  ones  which  should  be  planted  in  the  neighbourhood  of  fields — 
the  oak,  the  English  elm,  the  sycamore,  the  Norway  maple,  the  birch. 
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the  sweet'chestnut,  the  black  Italian  poplar,  and,  in  some  situations, 
the  cracking  willow.  These  are  all  trees  more  or  less  of  an  upright 
habit,  and  such  as,  by  the  timely  use  of  the  pruning-knife,  can  be 
easily  kept  within  due  bounds.  We  often  find  the  ash  growing  as  a 
hedgerow  tree,  but  it  ought  very  sparingly  to  be  planted  under  such 
circumstances.  When  standing  alone  and  exposed  to  free  air,  its  top 
is  extremely  liable  to  diverge  off  into  large  limbs,  and,  what  ia  even 
worse,  the  roots  of  the  ash  are  of  all  other  trees  the  most  searching 
upon  land,  and  impoverish  it  very  much. 

The  beech  is  another  tree  we  frequently  find  growing  in  hedgerows, 
but  we  object  to  its  being  used  under  such  circumstances,  for  these 
reasons :  we  have  always  observed  that  under  the  drip  of  beech-trees 
a  thorn  hedge  will  not  prosper ;  and,  as  far  as  our  experience  goes 
regarding  agriculture,  grass  and  grain  do  not  thrive  under  it  either. 
Besides,  the  tree  is  of  a  diverging  habit  when  standing  alone,  and 
does  not  do  with  much  pruning  when  of  large  size.  Another  peculi- 
arity of  the  beech  is  that,  when  growing  in  a  free  open  situation,  it 
is  always  found  leaning  to  the  sheltered  side — ^that  is  to  say,  if  the 
prevailing  winds  of  the  district  be  from  the  west,  the  tree  will  be 
extremely  bare  of  branches  upon  that  side,  and  over-heavy  upon  the 
opposite  side,  giving  it  an  oblique  attitude,  which,  of  course,  does  not 
answer  in  every  situation,  and  more  particularly  when  growing  as  a 
hedgerow  tree. 

1613.  The  fir  and  pine  tribes  are  all  trees  of  an  upright  habit,  but 
they  are  not  adapted  for  standing  alone ;  they  always  thrive  best  when 
congregated  together.  Besides,  the  roots  of  these  trees  run  too  shal- 
low for  growing  upon  the  borders  of  fields,  where  the  plough  must 
have  free  access  to  their  very  stems.  No  fir  or  pine  tree,  therefore, 
should  be  planted  as  a  hedgerow  tree. 

1614.  The  training  up  of  the  young  trees  planted  in  hedgerows 
is  a  matter  of  the  greatest  importance,  and  should  be  most  persever- 
ingly  attended  to.     We  shall  suppose  that  trees  of  the  kinds  above 
recommended  for  hedgerows  have  been  raised  in  the  nursery  for  the 
purpose ;  and  for  this  purpose  every  proprietor  should  raise  his  own 
trees,  having  them  frequently  transplanted  in  the  nursery,  in  order 
to  secure  every  one  being  well  furnished  with  healthy  fibrous  roots. 
These  should  be  pruned  and  trained  into  a  proper  and  upright  shape, 
each  with  a  single  leader  only  while  in  the  nursery-ground,  and  the 
size  of  the  tree  should  be  from  6  to  8  feet  when  they  are  transplanted. 
If  trees  for  hedgerows  are  planted  of  sizes  much  above  these,  they  do 
not  succeed  so  well,  as  they  are  more  apt  to  grow  branchy  than  tall, 
which  state  of  things  is  of  course  to  be  avoided  where  trees  of  proper 
character  are  an  object. 

1615.  The  hedgerow  being  planted  with  thorns  to  form  the  fence» 
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and  spaces  being  left  in  it  at  intervals  of  12  yards  for  the  trees,  have 
them  planted,  each  kind  to  answer  the  nature  of  the  soil  as  nearly  as 
possible ;  and  upon  both  hedge  and  trees  being  planted,  put  a  fence 
of  paling  upon  each  side  if  there  are  to  be  cattle  in  the  fields,  attend- 
ing  to  the  cutting  of  the  hedge  as  has  heen  advised  in  its  own  place. 
These  hedges,  when  at  their  full  size,  should  never  be  more  than 
3  feet  in  diameter  at  bottom.  As  the  trees  advance,  let  them  be 
regularly  pruned,  causing  each  of  them  to  have  ultimately  a  clean 
stem  of  from  10  to  15  feet  high,  in  order  to  allow  the  hedge  under 
them  to  have  free  air ;  and  as  the  tops  of  the  trees  advance  in  breadth, 
their  branches  should  be  shortened  well  in,  so  that,  when  they  have 
arrived  at  30  years  old,  their  side  branches  may  extend  only  a  few 
feet  over  the  fence  upon  each  side.  In  order  to  keep  them  in  this 
state,  they  should  have  their  branches  shortened  in  every  two  or  three 
years ;  and  even  when  they  have  attained  full  size,  they  should  not 
extend  more  than  8  or  10  feet  over  the  hedge  upon  each  side.  In 
these  things  being  properly  attended  to,  the  whole  art  of  growing 
hedgerow  trees  consists. 

1616.  The  advantages  of  this  system  over  the  old  one  are  many, 
and  of  vast  importance  to  both  landlord  and  tenant. 

By  the  old  system  of  growing  hedge-fences  and  hedgerow  trees, 
there  is  generally  firom  8  to  15  feet  in  breadth  of  laud  wasted,  and 
taken  up  for  that  purpose,  upon  the  boundary  of  every  field  where 
thej  exist;  whereas  by  the  method  we  recommend,  and  which  is 
being  practised  in  some  districts  of  Britain,  only  3  feet  in  breadth,  at 
most,  is  occupied  by  the  fence  or  hedge ;  and  as  the  trees  are  not 
allowed  to  grow  beyond  a  certain  breadth,  their  shade  does  not  mate- 
rially injure  the  crop  even  when  sown  close  in  to  the  side  bf  the 
hedge ;  while,  at  the  same  time,  from  the  shelter  afforded,  the  crop  is 
very  much  improved ;  and,  moreover,  the  hedges  never  being  allowed 
to  grow  above  4^  feet  high,  and  the  trees  being  kept  clear  of  branches 
on  their  stems  for  at  least  10  feet  up,  a  free  current  of  air  is  allowed 
to  pass  everywhere,  keeping  both  the  hedge  and  crop  upon  the  land 
in  a  healthy  state. 

The  trees,  when  treated  in  the  manner  above  recommended,  in 
consequence  of  being  so  much  kept  in  upon  the  side  branches,  soon 
become  tall,  and  form  fine  trunks  of  timber.  In  order  to  gain  this 
end  quickly,  the  top  of  each  tree  should  have  the  lead  from  the  very 
first,  and  no  side  branch  be  allowed  to  gain  strength  upon  it. 

1617.  This  system  of  growing  trees  in  the  form  of  hedgerows  is, 
hovrever,  adapted  only  to  level  and  low-lying  parts  of  the  country, 
and  not  to  hilly  and  exposed  parts,  as  on  the  latter  trees  require  to 
be  gro^^m  in  masses,  in  order  to  produce  shelter  both  to  themselves 
and  to  the  neighbouring  fields. 
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1618.  It  often  happens  that  land  to  be  planted  is  much  overgrown 
with  broom,  furze,  hazel,  and  various  other  kinds  of  underwood ;  and 
wherever  any  of  these  are  found  to  prevail,  they  should  be  removed 
by  grubbing  them  out  by  the  roots  with  the  mattock,  or  by  trenching, 
if  necessary,  before  planting.  Broom  and  furze  are,  generally  speak- 
ing, got  rid  of  easily  by  grubbing  them  up  with  the  common  mattock ; 
but  hazel  and  other  such  strong-rooted  kinds  of  plants  are  more  diffi- 
cult to  deal  with,  and  it  is  generally  found  necessary  to  trench  the 
ground  occupied  by  them  in  order  to  get  them  entirely  removed. 

1619.  In  clearing  broom  and  furze  from  a  piece  of  land  before 
planting  trees  upon  it,  the  best  way  is  to  let  the  work  of  grubbing 
them  to  a  person  by  contract,  either  at  so  much  per  acre,  or  at  so 
much  for  the  whole,  according  to  the  extent  and  character  of  the 
underwood  to  be  removed,  binding  the  contractor  to  take  out  eveiy 
plant  by  the  roots.     Work  of  this  kind  may  be  got  done  at  various 
prices,  according  to  the  closeness  and  strength  of  the  plants  to  be 
dealt  with.     We  have  got  patchy  crops  grubbed  at  20s.  per  acre, 
while  we  have  had  to  pay  in  some  cases  70s.  per  acre ;  but  in  the 
latter  case  there  was  a  close  crop  of  veiy  strong  furze.     Taking  an 
average  of  cases,  however,  such  work  may  be  got  done  for  about  40s. 
per  acre,  including  the  burning  of  the  underwood  on  the  ground.     In 
<x)ntracting  for  work  of  this  kind,  the  forester  requires  to  look  care- 
fully after  the  contractor,  to  see  that  he  takes  out  all  the  plants  by 
the  root     We  have  frequently  seen  this  kind  of  work  very  carelessly 
performed,  a  large  proportion  of  the  plants  having  been  only  cut  over 
ui^der  the  surface,  and  in  consequence  of  the  roots  of  such  having 
befen  thus  left  in  the  ground,  another  crop  of  whins  appeared  the  year 
after,  as  although  the  plants  are  cut  over  under  the  surface  they  send 
up  young  growths  readily  from  the  roots,  which  ere  long  form  as 
strong  a  crop  as  before.     Therefore  we  repeat  that  work  of  this  kind 
requires  the  careful  attention  of  the  forester. 

1620.  In  dealing  with  the  removal  of  hazel  and  such  strong- 
rooted  plants,  however,  the  case  is  different,  and  it  is  always  found 
necessary  to  use  both  the  spade  and  the  mattock  in  order  to  root 
them  out  properly.  Where  the  plants  are  few  on  the  ground,  vrith 
large  clear  spaces  between  them,  it  will  be  found  the  easiest  and 
cheapest  plan  to  dig  out  each  plant  separately,  and  fill  up  the  hole 
from  which  it  was  taken  immediately  after ;  but  where  the  plants 
form  a  pretty  close  crop,  or  nearly  so,  on  the  ground,  the  cheapest 
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and  most  satisfactory  way  is  to  trench  the  ground  all  over,  so  far  as 
it  is  occupied  by  such  a  close  crop.  This  trenching  need  not  be  of  a 
deep  character,  but  only  sufficient  to  enable  the  contractor  for  the 
work — for  it  should  be  done  by  contract  also — to  get  sufficiently 
deep  to  take  out  every  plant  by  the  roots :  from  1  foot  to  1 5  inches 
will  be  found  sufficient  depth  of  trenching  in  order  to  remove  the 
roots  of  most  kinds  of  undergrowth,  such  as  is  under  notice.  We 
have  got  land  trenched  in  this  way,  having  strong  stocks  of  hazel 
and  birch  removed  from  it  which  stood  at  an  average  distance  of  9 
feet  apart,  for  £7  an  acre.  This  sum,  however,  did  not  include  the 
cost  of  removing  the  roots  from  the  land  after  trenching,  as  this  was 
done  by  the  proprietor's  own  workmen  apart  from  the  contract 

1621.  In  planting  land  that  has  been  cleared  from  broom  or  furze 
by  the  use  of  the  mattock,  the  young  trees  may  be  put  in  either  by 
pitting  or  notching,  according  to  the  nature  of  the  situation  to  be 
operated  on  —  that  is,  as  it  may  be  in  a  mountainous,  moderately 
elevated,  or  low-lying  situation ;  and  as  we  have  already  referred  to 
planting  on  each  of  these,  we  need  not  add  more  on  this  branch  of 
the  subject 

1622.  In  the  case  of  a  piece  of  land  having  been  trenched  for  a 
crop  of  young  trees,  it  should  never,  if  on  an  exposed  site,  be  planted 
immediately  afterwards,  as  in  such  a  case  the  loose  and  very  open 
character  of  the  land,  while  the  turf  is  Ijring  fresh  and  unrotted  in 
the  bottom,  would  admit  drought  to  such  an  extent  as  to  prove  injuri- 
ous to  a  large  proportion  of  the  crop.  On  a  high-lying  and  exposed 
site,  therefore,  trenched  land  should  be  allowed  to  lie  for  a  consider- 
able  time  before  it  is  planted,  in  order  to  admit  of  the  partial  rotting 
of  the  turf  and  the  subsidence  of  the  soil  generally.  If  the  trenching 
is  performed  in  the  autumn,  however,  the  land  may  be  safely  planted 
in  the  spring  following. 

This  precaution  is  not  so  necessary  in  the  case  of  trenched  land  on 
a  sheltered  part,  as  on  such  the  plants  are  not  nearly  so  subject  to  be 
injured  by  winds  blowing  them  about. 

In  all  cases  of  planting  on  trenched  land,  young  trees  of  a  larger 
size  may  be  used  than  is  advisable  on  untrenched  land,  as  in  land 
that  has  been  thoroughly  opened  up  by  trenching,  the  roots  of  com- 
paratively large  plants  get  away  freely  into  the  prepared  earth  with- 
out any  obstruction.  The  size  of  the  plant  to  be  used  must  in  all 
cases,  however,  be  regulated  by  the  nature  of  the  situation. 
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SSOTION  XYIII. — PLANTING   WITH  THE  VIEW   OF  SECURING  ▲  RAPID   GROWTH 

TO  BLIND  OUT  CERTAIN  OBJECT& 

1623.  In  order  to  secure  a  rapid  growth  of  trees  on  any  particular 
part^  for  the  purpose  of  screening  some  object  it  is  wished  to  keep  out 
of  view,  the  first  point  to  attend  to  is  the  trenching  and  manuring  of 
the  land  to  be  planted,  if  that  is  not  already  of  a  deep  and  rich  char- 
acter. This  point  secured,  the  next  thing  is  to  use  such  plants  on  it 
as  are  known  to  make  a  rapid  growth  under  ordinary  circumstances ; 
these  may  be  stated  as  under :  Abies  DougUisii  and  excelm,  Acerpseudo- 
pkUanus,  AilarUvs  glandulosa,  Castanea  vesca,  Cupresms  Zatosaniana, 
Finns  insignis  and  larido,  PlcUanus  occidentalis,  Sequoia  giganJUa^ 
Bohinia  psevdacada,  Salix  alba,  Popidus  alba  and  nwnilifera. 

1624.  Although  the  kinds  of  trees  just  named  are  all  of  rapid 
growth  under  ordinary  favourable  circumstances  of  soil  and  site,  still 
it  must  be  kept  in  view  that,  if  they  are  planted  on  an  exposed  situa- 
tion and  unfavourable  soil,  they  would  not  grow  nearly  so  rapidly. 
For  example,  the  poplars  named,  when  planted  on  a  deep  alluvial 
soil  in  a  sheltered  valley,  Mrill  make  annual  growths  of  from  3^  to 
4^  feet;  while  if  they  are  planted  on  a  light  gravelly  soil  on  an 
exposed  site  they  will  not  make  over  2  feet  of  annual  growths :  and 
the  same  thing  holds  good  in  respect  to  all  the  other  kinds  named — 
that  is,  in  order  to  secure  the  rapid  growth  of  any  particular  one  of 
these  species,  it  must  be  planted  not  only  in  a  rich  soil,  but  also  in 
one  suited  to  its  requirements  in  respect  to  natural  component  parts 
and  situation. 

1625.  On  a  good  deep  dry  soil,  and  on  a  situation  not  exposed, 
the  Abies  Dotiglasii,  the  Finns  insignis,  and  the  Sequoia  gigantea  will 
make  annual  growths  of  30  inches;  while  on  shallow  soils,  with  an 
exposed  aspect,  they  will  not  make  growths  exceeding  12  inches  from 
spring  to  spring.  The  Acer  psevdo-plcUamis,  the  AHantus  glandulcm, 
the  Castanea  vesca,  the  Flatamis  occidentalis,  and  JRcbinia  pseudaeaeia 
will,  on  good  strong  loams  and  sheltered  sites,  often  make  growths  of 
3  and  4  feet  and  upwards  in  one  year ;  while  on  soils  and  sites  of  an 
opposite  description  they  make  very  small  growths  indeed, — even  much 
less  than  the  Scots  pine  would  do  on  the  same  soils  and  sites.  Our 
meaning  for  referring  to  these  points  is  to  explain  that,  in  order  to 
secure  a  rapid  growth  on  any  particular  part,  the  trees  must  in  all 
cases  be  suited  to  the  soil  and  situation.  The  kinds  named  are 
adapted  to  grow  rapidly  on  most  soils  of  a  fair  description  and  on 
sites  not  much  exposed,  and  of  course  their  rapidity  of  growth  is 
much  encouraged  in  their  first  stages  when  the  land  has  been  man- 
ured and  well  prepared  for  them.     It  is  not  to  be  understood  hete 
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that  we  are  advocates  for  the  application  of  manure  to  trees  in 
general.  On  the  contrary,  we  are  quite  opposed  to  this  course  where 
a  healthy  crop  of  permanent  trees  for  timber  is  the  object.  We 
recommend  manuring  only  in  the  case  under  notice,  and  that  in  order 
to  secure  the  end  in  view  the  more  rapidly — namely,  rapid  growth  in 
the  subjects,  in  order  as  quickly  as  possible  to  screen  out  a  disagree- 
able object. 

1626.  Where  it  is  desirable  to  rear  trees  as  quickly  as  possible  on 
a  high  and  exposed  part,  with  the  view  of  hiding  some  disagreeable 
object,  it  will  be  best  to  use  the  Scots  and  other  hardy  pines,  and  to 
plant  them  very  thickly,  so  as  to  insure  their  drawing  each  other  up 
as  quickly  as  possible,  observing  to  manure  the  land  in  order  to  en- 
courage rapid  growth  at  the  outset. 


SBCnON  XIX. — KINDS  OF   FOREST  TBEB8  WHIOH   MAY   BE  MOST  PBOFITABLT 
PLANTED   IN   ANT  GIVEN   DISTRICT  OF  THE  COUNTRY. 

1627.  In  raising  timber  as  a  profitable  crop  upon  any  landed  pro- 
perty, two  things  require  to  be  kept  in  view — ^namely,  1st,  to  plant 
those  sorts  of  trees  which  will  come  to  be  of  the  greatest  value  in  the 
market ;  and,  2d,  to  plant  those  sorts  which  are  most  likely  to  grow 
to  useful  size  upon  the  soil  to  be  planted.  In  illustration  of  this,  we 
may  suppose  a  proprietor  desirous  of  planting  hardwood,  such  as  oak, 
ash,  elm,  and  sycamore.  If  his  ground  was  not  naturally  adapted  for 
the  healthy  growth  of  these  sorts,  he  would  ultimately  be  a  loser  by 
planting  them,  even  admitting  that  he  could  get  a  ready  market  for 
the  timber.  On  the  other  hand,  were  the  same  proprietor  to  plant 
pines  upon  his  land  instead  of  hardwood,  even  although  he  could  not 
get  a  ready  market  for  such  wood  in  his  neighbourhood,  he  would  (the 
land  being  adapted  for  pines)  ultimately,  from  the  healthy  state  of 
his  trees,  and  the  greater  bulk  of  timber  produced,  be  a  great  gainer 
by  snch  culture.  From  this  it  will  at  once  appear  evident  that,  in 
order  to  receive  the  greatest  possible  value  from  timber  in  any  given 
district,  it  is  of  the  first  importance  to  grow  that  sort  of  tree  for 
which  the  soil  and  situation  are  adapted. 

1628.  In  all  districts  near  to  any  ship-building  port,  or  to  the 
principal  stations  of  our  railways,  no  wood  can  pay  better  than  oak 
and  larch,  both  of  which  are  used  in  the  construction  of  coasting 
vessels,  and,  indeed,  in  merchant  vessels  of  every  si^a  We  have 
seen  oak  timber  brought  from  a  distance  draw  a  higher  price  per  foot 
than  oak  grown  near  the  market,  in  consequence  of  superiority  in  the 
quality  of  the  wood ;  and  we  have  known  proprietors,  whose  planta- 
tions  were  within  a  few  miles  of  thriving  seaports,  say  that  their 

2  H 
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plantations  of  pine  and  larch  paid  them  much  better  than  their  oak 
ones,  their  land  not  being  so  well  adapted  for  the  raising  of  oak  as 
for  pine  and  larch.  We  mention  these  facts  to  avoid  misleading  any; 
because  the  value  of  wood  as  a  crop  upon  any  piece  of  land — let  the 
locality  in  which  it  is  grown  be  what  it  may — does  not  so  much 
depend  upon  the  kinds  of  trees  planted,  as  on  whether  the  soil  and 
situation  are  adapted  to  them.  Hence  we  always  advise  the  pro- 
prietor of  land  to  plant  those  trees  which  his  soil  and  situation  are 
best  fitted  to  bring  to  perfection.  In  the  neighbourhood  of  all  large 
towns  there  is  a  continual  demand  for  Scots  pine,  larch,  and  spruce 
fir  for  railway  purposes  and  for  deals;  and  wherever  the  soil  is 
adapted  for  the  growth  of  these  kinds  of  trees,  they  in  general  pay 
as  well  as,  if  not  better  than,  any  other  sort  of  wood,  seeing  their 
growth  is  quick.  Ash  is  a  wood  much  in  demand  about  all  con- 
siderable towns  for  handle-wood  and  coach-building,  &c.,  and  pays 
any  proprietor  well  when  his  land  is  adapted  to  the  healthy  growth 
of  it — such  as  in  dells,  and  other  local  hollows  having  a  good  strong 
loamy  soil  The  Scots  elm  is  also  much  used  in  large  towns,  fre- 
quently for  the  same  purpose  as  the  ash ;  but  unless  it  be  grown  in 
a  loamy  soil  it  will  not  prosper  well,  nor  turn  out  a  profitable  tree  to 
the  planter. 

1629.  In  the  neighbourhood  of  all  large  towns  a  great  quantity  of 
wood  is  generally  consumed  in  the  form  of  fuel ;  and  for  this  purpose 
many  sorts  of  wood  are  used.     Where  coals  are  plentiful,  wood  is 
never  grown  for  the  purpose  of  being  consumed  as  firewood,  only  the 
tops  and  larger  branches  of  full-grown  trees  being  sold  for  this  pur- 
pose, along  with  the  heavier  timber  when  cut  down.     In  England, 
however,  and  particularly  in  the  counties  where  coal  is  scarce  and 
high-priced,  the  raising  of  wood  as  a  substitute  for  other  fuel  is  neces- 
sarily resorted  to,  and  constitutes  a  part  of  forestry.     For  this  purpose 
there  are  large  tracts  of  mixed  coppice  grown  in  the  usual  way  for 
firewood — that  is,  this  sort  of  coppice  is  planted  in  the  usual  form  of 
a  plantation,  and  enclosed  with  a  proper  fence.     The  trees  which  are 
intended  to  form  the  future  coppice  are  generally  planted  at  4  feet 
apart,  using  none  but  such  kinds  of  hardwood  as  are  known  to  pro- 
duce a  great  quantity  of  stools  from  the  bottom  or  collar  when  cut 
over — such  as  the  oak,  ash,  sycamore,  hazel,  willow,  poplar,  birch, 
&c.     These  trees,  when  first  planted,  are  treated  in  the  same  manner 
as  in  the  raising  of  hardwood  for  a  timber  plantation ;  but  instead  of 
thinning  any  out  when  they  come  to  such  a  size  as  to  stand  dose 
together — and  that  will  be  when  the  plants  are  from  15  to  20  feet 
high,  and  from  3  to  5  inches  diameter  in  the  stem — they  are  cat 
over  to  the  surface,  and  allowed  to  push  up  another  supply  of  shoots 
for  another  crop.     In  this  manner  these  stools  may  be  cut  over  for  a 
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supply  of  firewood  for  an  indefinite  number  of  years,  and  at  intervals 
as  may  be  found  necessary  in  order  to  supply  the  demand.     In  cutting 
down  these  coppice  plantations,  the  whole  is  not  used  for  firewood,  all 
the  straight  rods  being  used  and  sold  for  hop-poles,  bobbin- wood  for 
thread-manufacturers,  hoops,  crate  and  basket  willows,  poles  for  vari- 
ous purposes,  besom-spray,  implement-handles,  &c. ;   and  when  the 
best  of  the  wood  has  been  picked  out  for  these  purposes,  all  the  spray, 
and  what  may  properly  be  termed  refuse,  is  bundled  up  and  sold  in 
the  form  of  fagota     In  poor  tracts,  where  the  land  is  not  suited  to 
raise  large  timber,  this  sort  of  crop  answers  well,  and  indeed  pays 
well,  as  also  in  low  swampy  grounds.     But  wherever  land  is  of  a 
fair  quality,  the  more  profitable  system  is  to  plant,  at  a  given  dis- 
tance, hardwood  trees,  to  be  raised  as  timber  of  full  size,  and  allow 
the  thinnings  to  be  used  for  firewood  as  they  are  cut  out     By  this 
mode  of  going  to  work,  a  greater  weight  of  wood  will  be  taken  from 
an  acre  of  land  at  the  end  of  a  specified  time  than  if  kept  entirely 
under  coppice,  and  consequently  a  greater  return  of  profit  would  be 
received. 

1630.  In  the  districts  in  England  where  hops  are  grown,  nothing 
pays  better  than  the  cultivation  of  small  larches.  These  may  be 
planted  very  closely  together — say  at  from  18  to  24  inches  apart — 
and  drawn  up  quickly  for  hop-poles;  and  as  the  same  land  will 
produce  several  crops  of  the  same  sort,  when  planted  in  succession 
very  profitable  returns  are  made,  and  at  very  little  expense ;  while, 
at  the  same  time,  in  raising  such  a  crop,  little  or  no  professional 
skill  is  necessary  in  the  person  who  grows  it. 

1631.  In  districts  where  coal-mines  abound,  great  quantities  of 
wood  of  various  kinds  are  in  demand.  There  the  demand  for  wood 
of  all  sorts  to  supply  their  different  purposes  is  very  great — more 
particularly  for  proptvood,  which  is  generally  small  thinnings  of  vaii- 
cos  sorts  of  wood,  not  less  than  3  inches  diameter  at  the  small  end. 
In  the  neighbourhood  of  coal-mines,  the  most  profitable  wood  to 
plant  is,  first,  larch,  which,  in  a  young  state,  when  taken  out  as 
thinnings — say  from  3  to  5  inches  in  diameter — ^is  in  great  demand 
as  propwood.     When  of  a  larger  size — say  about  8  inches  diameter 

^it  is  much  sought  after  for  small  sleepers  to  lay  under  the  rails 

upon  underground  railways  in  mines ;  and  when  of  full-grown  size, 

the    larch  is  used  extensively  as  common  railway  sleepers,  and  as 

boards  for  various  purposes.     Second,  Scots  pine  when  of  small  size 

is  also  used  for  propwood ;  and  when  of  full  size,  for  sleepers  and 

boards.     Third,  poplar  and  willow  are  much  sought  after  about  mines, 

particularly  when  of  good  large  scantling,  and  are  used  in  the  form 

of  plank  for  clothing  the  waggons.     Fourth,  ash  is  also  much  used  in 

2nixiijig  establishments,  &c.,  for  handles  to  picks.     Fifth,  elm  is  also 
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a  good  deal  used  for  shafts  to  the  underground  waggons.  Sixth,  oak 
is  also  in  considerable  demand  in  mining  operations,  and  is  used  for 
framing  for  the  large  waggons,  and  for  various  other  purposes  con- 
nected with  such  establishments.  The  above  are  the  principal  sorts 
of  wood  used  for  mines ;  but  the  most  important  in  such  districts  is 
small  thinnings  of  wood  of  every  kind,  provided  it  be  a  size  averaging 
from  3  to  5  inches  in  diameter — ^and  for  this  class  of  wood-produce 
there  is  an  increasing  and  unlimited  demand. 

1632.  In  the  neighbourhood  of  fiax-manufactoiies  there  is  always 
a  great  demand  for  sycamore  bobbins  about  6  inches  in  diameter,  as 
also  of  a  smaller  size,  which  are  generally  made  of  birch.     For  rail- 
way purposes  vast  quantities  of  wood  are  now  used  in  the  form  of 
sleepers,  for  which  larch  and  pine  are  used — and  for  these  there  is 
an  unlimited  demand ;  also  in  the  form  of  posts  and  rails  for  the 
purpose  of  fencing  the  fields  along  the  lines,  for  which  larch  and  pine 
are  also  mostly  used ;  and  in  the  form  of  waggons  of  various  kinds, 
for  which  purpose  ash,  elm,  oak,  pine,  and  fir  are  used.     In  the 
making  of  a  line  of  railway,  the  contractors  require  a  great  quantity 
of  wood  from  the  diflferent  proprietors  through  whose  grounds  they 
pass  in  the  act  of  working,  and  in  cases  of  this  nature  a  good  price  is 
generaUy  given  for  it ;  but  the  sales  of  this  description  are  only  of  a 
temporary  nature,  in  so  far  as  the  contractor's  work  is  to  be  cal- 
culated upon.    When,  however,  a  line  of  railway  is  opened  up  through 
any  property,  although  it  should  be  a  considerable  way  off,  the  pro- 
prietor is,  in  respect  of  a  market  for  his  wood,  or  indeed  of  any  other 
produce  upon  his  estate,  nearly  on  a  level  with  his  neighbours  who 
may  be  within  a  comparatively  short  distance  of  the  same  market. 
In  such  circumstances,  the  proprietor  may  plant  any  crop  that  will 
best  succeed  upon  his  land,  and  calculate  upon  having  it  brought  to 
market  in  a  cheap,  sure,  and  expeditious  manner.     In  such  a  case,  if 
the  proprietor  find  his  land  adapted  for  growing  the  more  valuable 
kinds  of  timber-trees,  he  need  not  be  in  any  hesitation  as  to  planting 
and  rearing  them,  although  he  may  not  have  a  market  near  for  their 
sale ;  because,  when  his  wood  is  ready  for  cutting  down,  he  can  avoid 
the  expensive  process  of  horse-cartage,  and  put  his  trees  at  once  npcm 
the  railway  trucks ;  and  at  a  very  trifling  expense  he  may  have  them 
conveyed  50  miles  to  market,  and  sold  and  delivered  much  quicker 
than  his  neighbour,  who  may  have  to  cart  his  wood  only  5  miles  to 
the  same  place,  although  the  trees  may  have  been  all  cut  at  the  same 
time.     This  we  have  seen  frequently  done. 

1633.  In  conclusion  upon  this  head,  we  have  to  state  that  every 
proprietor  of  land  who  intends  to  plant  a  portion  of  it  with  forest- 
trees,  should  not  reason  with  himself  merely  as  to  what  kinds  of 
trees  will  sell  best  in  his  neighbourhood  when  grown.     He  should, 
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on  the  contrary,  also  study  the  nature  of  his  soil  and  situation,  and 
plant  those  sort  of  trees  upon  it  which  will  thrive  best  and  arrive  at 
the  greatest  state  of  perfection,  let  the  kinds  be  what  they  will.  If 
he  do  this,  he  will  have  the  greatest  possible  bulk  of  timber  from  a 
given  number  of  acres  in  a  given  number  of  years,  and  will  realise 
the  greatest  sum  of  money  as  their  value.  But  if  he  act  in  an  oppo- 
site way,  and  plant  trees  not  adapted  to  his  soil  and  situation,  he 
will  without  doubt  spend  his  money  in  the  first  place  uselessly,  and 
the  after-result  will  be  vexation  and  disappointment. 


8BCTI0N   XX. — KAKNSR  OF  PBOCBBBINO  WITH  PLANTING  OPERATIONS. 

1634.  In  all  planting  of  young  forest-trees,  the  superintendent  of 
such  operations  should  be  a  man  who  has  had  considerable  practical 
experience  in  that  line  of  work.  Unless  he  has  had  such  experience, 
and  that  rather  upon  an  extensive  scale,  he  will  not  be  able  to  judge 
for  himself  in  any  extraordinary  contingency.  A  man  who  is  allowed 
to  undertake  planting  operations  without  proper  practical  experience 
is  generally  put  out  of  his  way  by  every  change  of  the  weather,  and 
then  knows  not  how  to  proceed.  In  such  extremities  he  seeks  the 
advice  of  others,  who  very  likely  are  as  ignorant  in  the  matter  as  he 
is  himself;  consequently,  the  mind  of  an  inexperienced  man  is  liable 
to  give  in  to  wrong  advice,  and  then  the  whole  work  goes  wrong — 
time  is  lost,  the  work  is  badly  done,  and,  in  the  end,  failure  is  the 
sure  result  This  state  of  things,  we  are  aware,  often  happens  in 
planting  operations ;  therefore,  for  the  guidance  of  those  who  may 
not  have  experience  enough,  we  shall  here  lay  down,  in  a  particular 
manner,  the  way  of  proceeding  with  planting  operations  as  they 
ought  to  be  done. 

1635.  All  the  land  intended  for  the  growing  of  young  forest-trees 
should  be  drained,  and  otherwise  dealt  with,  preparative  to  planting, 
in  all  respects  as  has  been  explained  in  those  sections  which,  in  the 
foregoing  part  of  this  work,  hskve  reference  to  the  subjects  of  draining 
and  preparing  land  for  planting,  and  which  may  be  found  suitable 
to  the  case — observing  in  particular  to  make  sure  that  the  drains 
have  had  sufficient  time  to  act  upon  the  land,  and  that  pits  for  the 
larger-sized  plants  have  been  opened  a  sufficient  length  of  time  to 
insure  the  soil  taken  out  of  them  being  improved  by  the  weather 
before  commencing  to  plant,  with  any  other  precautions  necessary,  in 
order  to  secure  complete  success,  as  the  case  may  require.  Then, 
allowing  that  all  the  necessary  preparations  in  the  land  have  been 
strictly  attended  to,  the  person  who  is  to  take  the  management  of  the 
"v^ork  will  first  consider  the  nature  of  the  situation  he  is  about  to 
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plant  upon,  which  we  shall  suppose  to  be  an  extensive  piece  of  moor- 
ground  containing  several  varieties  of  soil.  This  being  the  case,  he 
will  next  begin  upon  one  side  of  the  ground,  and  take  observationB 
as  to  the  kinds  and  quantities  of  trees  he  will  require  for  each  parti- 
cular part,  supposing  it  naturally  divided  into  thin  heathy  ground, 
with  high  exposure — good  loamy  soil,  upon  a  slope — moss  2  feet 
deep,  resting  upon  clay — deep  moss,  but  well  dried — strong  clayey 
soil,  upon  a  level — ^Ught  sandy  soil,  resting  upon  rock — bare  rocky 
parts,  with  here  and  there  good  dry  loam.  Supposing  that  the  ground 
to  be  planted  contains  aU  the  varieties  of  soil  above  mentioned,  the 
manager  of  the  work  will  consider  as  to  the  quantity  of  ground  con- 
tained in  each  of  the  divisions ;  and  having  ascertained  this,  either 
by  measurement  or  by  the  eye,  according  as  he  may  find  himself 
qualified,  he  will  put  up  a  pin,  with  a  number  upon  it,  in  the  centre 
of  each  district,  and  enter  a  corresponding  number  in  his  note-book, 
thus : — 

1636.  No.  1. — Twenty-seven  imperial  acres  of  thin  heathy  ground,  to  be  planted 
with  Scots  pine  and  larch,  one  year  transplanted,  of  each  an  equal  number,  and  at 
4  feet  apart. 

No.  2. — Ten  acres  of  good  loamy  soil,  upon  a  sheltered  slope,  to  be  planted  with 
100  oak  and  202  ash  to  the  acre,  and  made  up  to  4  feet  with  one-year  transplanted 
larch  and  two-year  transplanted  Scots  pines,  of  each  an  equal  number. 

No.  3. — Twelve  acres  of  moss,  2  feet  deep,  resting  upon  clay,  to  be  planted  same 
as  No.  2. 

No.  4 — Twenty-four  acres  of  deep  moss,  well  dried,  to  be  aU  planted  with  two- 
year  transplanted  Scots  pine  and  spruce  firs,  at  4  feet  apart,  of  each  an  equal  num- 
ber, excepting  3  acres  in  the  centre,  which  cannot  be  well  got  dried,  and  which 
must  be  planted  entirely  with  alders,  at  4  feet  apart. 

No.  5. — Thirty  acres  of  strong  clayey  loam,  upon  a  level,  to  be  planted  with  300 
oaks  to  the  acre,  and  made  up  with  equal  numbers  of  two-year  transplanted  Urch 
and  Scots  pines,  to  4  feet  apart  over  all. 

No.  6. — Seventeen  acres  of  light  sandy  soil,  resting  upon  rock,  to  be  planted  with 
150  beech,  and  150  birch  18  inches  high,  to  the  acre,  and  made  up  to  4  feet  over 
all  with  one-year  transplanted  larch  and  Scots  pines,  of  each  an  equal  number. 

No.  7. — Forty-three  acres  of  bare  rocky  ground,  with  here  and  there  spots  of 
good  loamy  soil  to  the  extent  of  6  acres  in  all ;  bare  rocky  ground  to  be  planted 
with  8-inch  birch,  two-year  seedling  larch,  and  Scots  pines,  of  each  an  equal  num- 
ber to  the  acre,  making  them  stand  3^  feet  plant  from  plant ;  good  loamy  soil  to 
be  planted  with  ash,  at  12  feet  apart,  and  made  up  with  Scots  pine  and  larch  to  4 
feet  over  all. 

1637.  Now,  supposing  that  the  person  who  is  to  take  charge  of 
the  planting  of  such  a  piece  of  ground  has  gone  over  it,  and  marked 
very  particularly  in  his  note-book  the  different  natures  of  the  soil  in 
it,  and  stated  the  kinds  of  plants  that  he  considers  will  be  most  likely 
to  do  good  upon  it,  as  we  have  above  stated,  he  will,  when  he  goes 
home  in  the  evening,  sit  down  and  draw  up  a  statement  as  to  the 
number  of  each  kind  of  tree  he  will  require  to  have  brought  forward 
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for  the  planting  of  each  of  the  districts  as  numbered.  In  order  to 
assist  him  in  this  calculation,  the  following  table  will  be  found  most 
useful  Indeed,  such  a  table  is  not  only  useful  to  a  young  and  inex- 
perienced forester — it  is  as  useful  to  a  man  of  fifty  years'  experience 
as  to  one  of  five,  because  no  forester  can  keep  in  his  memory  the 
number  of  plants  he  may  require  at  a  given  distance  per  acre,  nor 
can  he  at  all  times  find  it  a  convenient  matter  to  calculate  these 
numbers.  In  order,  therefore,  to  save  time,  and  to  form  a  sort  of 
ready-reckoner  for  the  forester,  we  insert  the  following  table : — 


1638.   TABLE  SHOwma  thb  Numbbb  of  Tbebs  that  can  bb  Planted  on  as  Acb«, 

WHETHKB  THE  IMPERIAL,  THB  SCOTTISH,  OB  THE  IBISH  AOBE,  FBOM  I  FOOT  TO  30 
FEET  DISTANCE  PLANT  FBOK  PLANT. 


DCPERTATi  ACBE. 

SCOTTISH  ACBB. 
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1 

• 

1 

• 

1 

i 

1 
1 

• 

S 

1 

• 

t 

t 

i 

1 

1 

1 
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12 
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1 
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12 
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1 

70,660 

12 
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1* 
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n 

24,888 
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14 
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462 

2 

10,890 

18 
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2 

13,690 

IS 
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2 

17,640 

13 

417 

2J 

6,970 

18J 
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^ 

8,761 
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2} 

11,209 
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8 

4,S40 

14 
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8 

6,084 

14 
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8 

7,840 

14 

360 

H 

8,556 
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8* 

4,470 
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260 

8i 

5,760 
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4 

2,722 

16 

193 

4 

8,422 

15 
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4 

4,410 

15 

816 

*t 
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H 

2,704 
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228 

*i 

8,484 
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6 

1,742 

16 
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5 

2,190 

16 

214 

6 

2,822 

16 
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&i 

1,440 
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6J 
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H 
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6 
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17 
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6 
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17 
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6 
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17 
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1 

6i 
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m 

142 

6i 
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«4 
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1 
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18 
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7 

1 
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18 
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7 

1,440 

18 
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1      ^* 
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,  n 

973 

184 

160 

7i 

1,254 

18i 
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1      8 

680 

19 

120 

8 

855 

19 

161 

8 

1,102 

19 

195 

1 

8i 

608 

19i 

114 

8J 

758 

194 

143 

8i 

976 

19i 

185 

9 

537 

20 

108 

» 

675 

20 

137 

9 

871 

20 

176 

9i 

482 

22 

90 

Oi 

606 

22 

113 

»i 

782 

22 

146 

lO 

485 

24 

76 

10 

647 

24 

95 

10 

706 

24 

123 

lOi 

895 

26 

64 

,    ^"* 

496 

26 

81 

lOi 

640 

26 

105 

1     " 

860 

28 

65 

11 

462 

28 

70 

11 

583 

28 

90 

1 

1 

Hi 
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80 

48 
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1 
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80 

60 

"i 

633 

80 

79 

i 
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1639.  Before  proceeding  further,  it  may  be  proper  to  give  a  alight 
explanation  of  the  above  table.  If,  for  example,  the  forester  wish  to 
ascertain  how  many  trees  will  be  required  to  plant  1  imperial  acre 
at  3  feet  apart,  he  wiU  first  cast  his  eye  to  3  in  the  left-hand  line  of 
figures,  headed  distance,  and  under  imperial  measure,  from  which 
figure  he  will  next  cast  his  eye  to  the  right,  and  in  the  second  line 
of  figures,  exactly  opposite,  he  will  find  4840,  which  i3  the  number 
of  plants  required  to  plant  an  imperial  acre  at  3  feet  plant  from 
plant.  If  he  wish  to  ascertain  the  number  required  for  any  other 
distance,  he  has  only  to  go  upon  the  same  principle,  always  looking 
first  for  the  distance  required  in  the  left-hand  line  of  figures.  If  it 
IB  desired  to  know  the  number  needed  for  a  Scottish  acre,  let  him 
look  for  the  number  under  that  measure  instead  of  under  imperial ; 
and  if  for  the  Irish  measure,  it  is  only  necessary  to  examine  under 
that  heading  in  the  same  way.  Having  given  the  table,  we  shall 
now  point  out  the  manner  of  drawing  up  the  statement  mentioned 
above. 


1640.  STATEMENT  OF  the  Numbibs  and  Kihm  ov  Youho  Trkeb  bbquibxd  to  Plaxt 

THB  DIFTSBKNT  DiBTItlOTS  IN  PLAinTATIOV,  UPON  THB  BBTATE  OT  ,  1880. 
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rial  acres 
each. 
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Beoeh. 
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27 
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86,747 
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2 

10 
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8 

12 

14,580 

14,580 

•  •■ 
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2,424 
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4 

24 

... 
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28,581 

•  •• 

•  •• 
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8,166 

65,838 

6 

80 

86,880 

86,880 
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•  •• 

•  •■ 

•  •• 

81,660 

6 

17 

22,087 

22,087 

.•• 

•  •• 
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2,550 

2,550 

«•« 

49,274 

7 

48 

52,028 

52,028 

... 

■  •• 

1,812 

48,857 

•  •« 

•  •• 

8,166 

148,715 

188 

178,817 

202,898 

28,581 

11,200 

6,256 

46,407 

2,550 

479,875 

It  may  be  necessary  for  me  to  give  a  little  explanation  of  the 
above  statement  In  order  to  this,  we  will  look  over  District  2. 
Upon  looking  back  to  particulars  on  the  second  district,  as  they  were 
supposed  to  be  taken  upon  the  ground,  it  will  be  seen  that  it  contains 
ten  acres,  which  number  is  stated  in  the  second  column  from  the  left 
hand  in  the  above  table.  Next,  it  was  to  be  planted  with  100  oaks 
and  202  ash  to  the  acre.  Now,  if  we  multiply  these  numbers  by  10, 
for  the  number  of  acres,  we  will  have  1000  oaks  and  2020  ash  for 
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the  whole  district,  which  is  stated,  accordingly,  under  oak  and  ash 
upon  the  same  line  as  formerly  stated.  Again,  the  particulars  state 
that  the  ground  was  to  he  made  up  to  4  feet  with  one-year  trans- 
planted larches  and  two-year  transplanted  Scots  pines,  of  each  an 
equal  number.  Now,  if  we  look  at  the  table  of  distances  formerly 
given,  we  shall  find  that,  in  order  to  plant  one  imperial  acre  with  trees 
at  4  feet  apart,  2722  are  required ;  but  as  we  have  already  allowed 
302  hardwood  to  the  acre,  this  quantity  must  be  deducted  from  the 
2722,  consequently  leaving  2420  nurses  for  the  acre  to  be  planted 
among  the  hardwood ;  and  as  the  nurses  are  to  be  larch  and  Scots 
pines,  of  each  an  equal  number  per  acre,  we  must  take  the  half  of 
the  last  number  given  for  each  sort — that  is,  1210  of  each  for  the 
acre.  Now,  there  being  ten  acres  of  groimd  to  plant  in  this  instance, 
we  must  multiply  the  last  number  by  10,  and  the  gross  amount  of 
each  sort  of  nurses  required  will  be  12,100,  which  will  be  foimd  to 
correspond  with  the  numbers  stated  under  larch  and  Scots  pines  upon 
the  line  No.  2.  In  the  same  manner  all  the  other  districts  are  de- 
scribed ;  and  in  the  summing  up  of  the  whole  it  will  be  at  once  seen 
that,  in  order  to  plant  the  whole  163  acres,  the  forester  will  require 
to  bring  forward  to  the  ground  479,375  young  trees,  of  the  various 
kinds  stated  in  their  respective  places. 

1641.  Presuming  now  that  the  person  in  charge  of  the  work  of 
planting  has  looked  over  the  ground,  and  has  put  up  a  pin  in  the 
centre  of  each  district  to  correspond  with  the  number  entered  in  his 
statement,  and  that  he  has  drawn  out  such  a  statement  as  we  have 
shown  above  for  his  future  guidance  in  the  work,  he  will  next  order 
the  plants  to  be  brought  forward  and  sheughed,  each  district  having 
the  quantity  of  trees  adapted  for  it  put  by  themselves — ^that  is,  in 
order  to  plant  No.  2  in  the  manner  proposed,  there  will  require  to  be 
sheughed  in  it  12,100  one-year  transplanted  larches,  and  the  same 
number  of  two-year  transplanted  Scots  pines,  with  1000  oaks,  and 
2020  ash;  and  so  with  each  of  the  others.  Great  care  is  requisite 
in  bringing  forward  the  young  trees  to  see  that  it  is  done  during 
open  weather,  and  when  there  is  a  little  moisture  if  possible ;  and  if 
the  plants  are  to  be  brought  far  from  the  nurseries,  all  their  roots 
should  be  covered  during  the  journey,  to  prevent  the  air  from  having 
any  bad  effect  upon  them.  As  soon  as  the  cart  arrives,  a  deep  dry  part 
of  the  ground  must  be  chosen  for  sheughing  or  laying  them  in.  This 
requires  to  be  done  in  a  very  careful  manner,  avoiding  too  many 
hands  being  employed  on  the  work  at  once.  If  those  points  are  not 
strictly  attended  to,  there  will  be  a  great  chance  of  failure  in  the 
lesolts  of  the  work.  We  have  frequently,  when  assistant-forester, 
seen  shamefol  carelessness  practised  in  regard  to  what  we  are  now 
recommending ;  and  this  is  the  very  reason  that  makes  us  so  urgent 
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in  recommending  carefulness  where  it  is  wished  to  have  success  in 
the  work  of  planting.  It  may  be  remarked  here,  however,  that  the 
plants  need  not  be  aU  brought  forward  at  one  time,  but  only  as  many 
as  may  be  wanted  for  planting  one  or  two  districts ;  as,  were  they  all 
lifted  at  once  and  sheughed  on  the  forest-land,  they  might,  in  the 
case  of  bad  weather  coming  on,  have  to  lie  too  long,  and  so  get  in- 
jured in  the  sheugh.  Therefore,  we  have  to  explain  that  in  the 
present  instance  we  merely  refer  to  the  sheughing  to  show  how  it  is 
dealt  with. 

1642.  In  sheughing  the  young  trees,  take  out  a  trench  deep 
enough  to  hold  the  roots  easily,  and  put  the  turf  and  earth  which 
19  taken  out  of  it  all  along  upon  that  side  of  it  which  is  meant  to  be 
the  outside  when  the  work  is  done.  On  having  this  earth  levelled 
along  the  back  or  outside  of  the  opening,  if  it  is  the  hardwood  trees 
you  intend  to  put  in  first,  you  may  do  so  without  loosening  the 
bundles  (as  we  presume  the  plants  will  be  tied  up  in  bundles),  as 
they  are  not  apt  to  spoil  although  they  lie  a  time  in  the  ground  in  a 
crowded  state ;  but  if  the  plants  are  firs  or  pines,  have  the  bundles 
opened  out,  and  the  plants  spread  out  upon  the  side  of  the  trench 
not  more  than  2  inches  thick.  When  the  whole  length  of  the  trench 
is  filled  with  the  plants,  whether  hardwood,  pine,  or  larch,  put  the 
finest  of  the  earth  &om  the  next  trench  on  their  roots,  and  make  up 
above  that  with  a  sufficient  quantity  of  soil  to  cover  the  roots  of  aU 
the  plants  laid  in,  as  well  as  to  make  another  sufficient  opening  for 
another  row.  When  the  roots  are  thus  sufficiently  covered,  give  the 
whole  a  gentle  tramping,  in  order  to  keep  out  frosty  winds  the  more 
securely.  Then,  immediately  after  this  tramping,  gather  up  in  your 
spade  any  fine  earth  in  the  bottom  of  the  trench  which  is  to  receive 
the  next  row,  and  fill  up  with  it  any  open  parts  about  the  necks  of 
the  plants  in  the  line  put  in,  in  order  that  no  spaces  may  be  left  for 
the  air  to  get  down  to  the  roots.  After  re-levelling  the  surface  of 
fresh  earth  which  is  put  above  the  roots,  the  front  of  the  new  trench 
may  be  lined  off,  and  filled  up  as  before.  Many  planters  are  very 
careless  about  this  part  of  the  work,  and  sheugh  in  the  plants  in  a 
mere  temporary  manner ;  but  we  would  caution  every  forester  who 
wishes  to  excel  in  the  work  of  planting,  against  such  a  mann^  of 
procedure,  and  urge  him  in  all  cases  to  put  his  plants  into  the  earth 
in  a  manner  as  permanent  as  if  he  knew  they  were  to  remain  for 
months.  We  have  ourselves  seen  young  trees  sheughed  in  a  tem-^ 
porary  manner,  the  planter  supposing  that  they  would  be  all  planted 
out  in  the  ground  in  their  places  in  the  course  of  a  day  or  two ;  but, 
instead  of  this  expectation  of  his  being  realised,  frost  set  in,  and 
snow  followed.  The  trees  lay  in  the  sheugh  in  the  same  temporazy 
state  they  had  been  put  in  at  least  two  months.     When  the  weather 
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broke  up,  the  forester  who  had  the  management  of  the  work  persisted 
in  plcmting  them,  and,  as  we  anticipated,  a  large  proportion  of  them 
died.  We  mention  this  here  in  order  that  others,  being  aware  of  the 
fact,  may  in  futare  guard  against  such  a  manner  of  going  to  work, 
which  is  not  only  discreditable  to  any  forester,  but,  what  is  worse, 
ruinous  to  the  proprietor.  In  the  same  manner  as  we  have  described 
for  the  securing  of  the  trees  in  No.  2,  let  the  trees  belonging  to  the 
other  districts  be  done  also,  care  being  in  all  cases  taken  to  have 
them  sheughed  in  a  piece  of  dry  soiL 

1643.  The  young  trees  being  all  brought  forward  and  sheughed 

in  their  respective  places,  the  superintendent  of  operations  will  next 

consider  as  to  the  number  of  men  he  may  require  for  executing  the 

work.     In  this  case  he  had  better  select  a  few  good  hands,  and  have 

the  work  done  properly,  than  gather  together  a  number  of  bad  ones, 

who  perhaps  never  had  planted  a  tree  before,  and  who  may  very  likely 

be  r^ardless  how  the  work  may  be  done,  provided  they  receive  their 

daily  wages.     As  to  the  number  of  men  that  will  be  required  to  do 

the  work  in  a  given  time,  we  shall  suppose  that  the  planting  is  to  be 

commenced  about  the  1st  of  February,  and  that  the  forester,  on  account 

of  having  other  plantations  to  make  the  same  season,  is  anxious  to  have 

the  plantation  in  question — ^that  is,  the  163  acres  referred  to  above — 

finished  in  the  course  of  four  weeks.    There  are  thus  163  acres  to  be 

planted  in  four  weeks ;  and  as  at  that  season  of  year  it  is  more  than 

likely  that  a  portion  of  the  time  will  be  broken  upon  by  bad  weather, 

therefore,  in  order  to  have  the  work  finished  if  possible  by  the  time 

specified,  instead  of  calculating  that  it  is  to  be  done  in  twenty-four 

days,  we  must  deduct  a  portion,  and  say  that  the  work  is  to  be  done 

in  eighteen  days.     We  have  thus  479,375  plants  to  put  into  the 

ground  in  eighteen  days.     By  the  system  of  notching,  we  generally 

calculate  that  a  man  in  a  short  winter  day,  working  from  eight  in  the 

morning  to  four  in  the  afternoon,  and  allowing  one  hour  for  rest, 

should  plant  one  thousand  young  trees  with  ease,  and  at  the  same 

time  do  his  work  welL     Let  it  be  understood,  that  if  a  man  is  much 

hurried  at  his  work,  he  cannot  do  it  well :  the  superintendent  should, 

therefore,  keep  in  view  not  to  hurry  his  men  unreasonably,  but  to 

make  them  give  a  fair  conscientious  day's  work — as,  by  so  doing,  he 

will  have  his  work  much  better  done  than  if  he  acted  otherwise.    As 

this  Tvork  is  to  be  done  in  the  month  of  February,  when  the  men, 

instead  of  working  from  eight  to  four,  can  work  from  seven  to  five, 

they  will  be  able,  with  the  assistance  of  a  boy  each,  to  plant  1300 

plants  each.^    Now,  if  we  divide  479,375,  the  number  of  trees  to  be 

1  In  stating  that  the  men  will  he  ahle  to  plant  1800  young  trees  each  per  day,  it  is  to 
be  imderstood  that  they  are  all  experienced  in  the  work.  If  they  are  not  so,  and  have  to 
be  tskn^t  on  the  ground,  they  may  not  plant  over  half  the  numher  stated  for  each  day. 
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planted,  by  1300,  the  number  that  a  man  can  plant  in  a  day,  we 
will  find  that,  in  order  to  plant  the  whole  with  one  man,  he  would 
require  about  369  days;  but  if  we  employ  twenty  men,  they  will,  at 
the  rate  of  1300  a-day  each,  plant  altogether,  in  one  day,  26,000 
trees;  and  if  we  divide  479,375,  the  number  of  trees  to  be  planted 
in  all,  we  will  find  the  answer  to  be  eighteen  and  a  half  days  nearly; 
therefore,  in  order  to  finish  the  work  in  about  eighteen  days,  twenty 
men  will  be  required  to  plant  at  once.  As,  however,  the  planting  of 
the  hardwoods  in  the  pits  will  take  more  time  than  the  others,  it  is 
necessary  to  calculate  upon  them  as  extra,  even  allowing  that  we  have 
already  included  the  number  of  hardwoods  among  the  other  trees. 
By  looking  at  the  statement  containing  the  number  of  trees  to  be 
planted,  it  will  be  seen  that  there  are  of  hardwoods,  together  with 
larch,  pine,  and  fir,  two  years  transplanted,  about  187,174  plants 
in  all,  which  require  to  be  planted  in  pits.  Kow,  in  order  to  plant 
these  in  eighteen  days,  we  must  calculate  thus  :  One  man  will,  in  a 
moderate  state  of  soil,  plant  about  500  such  trees  in  pits  in  one  day, 
and  at  this  rate  other  twenty  men  will  be  required  to  plant  the  hard* 
wood  and  two-year  transplanted  coniferous  trees  in  the  same  time  that 
the  twenty  men  wiU  plant  the  others,  which  have  to  be  notched ;  conse- 
quently, in  order  to  have  the  whole  work  done  in  eighteen  days,  forty 
men  will  require  to  be  employed.  The  superintendent,  after  making 
a  calculation  of  this  nature,  should,  when  the  men  begin  work,  keep 
a  note  of  the  number  of  the  trees  planted  upon  the  first  day,  and 
compare  the  work  actually  done  with  his  calculation.  By  doing  so, 
he  wiU  be  aware  of  how  far  he  is  likely  to  be  correct  in  his  plans  in 
the  future  management  of  the  work,  and  will  be  able  to  regulate  it 
accordingly  within  the  time  he  is  confined  to. 

1644.  We  shall  now  suppose  that  the  superintendent  has  forty 
men  looked  out  in  order  to  commence  work,  and  has  given  them 
orders  to  meet  him  on  the  ground  at  a  certain  time,  and  that  he  in- 
tends to  commence  by  planting  No.  1,  being  twenty-seven  acres  of 
thin  heathy  soil,  not  adapted  for  the  growing  of  hardwood,  to  be  planted 
with  Scots  pine  and  larch,  4  feet  apart,  one  year  transplanted,  of 
each  sort  an  equal  number.  We  shall  further  suppose  that  the 
superintendent  is  forward  on  the  ground  on  the  morning  appointed 
before  any  of  his  men  are  collected,  which  ought  always  to  be  the 
case ;  for  if  he  be  a  man  of  an  indolent  habit  in  the  morning,  the 
men  will  very  likely  prove  the  same,  and  consequently  the  work  will 
not  go  on  in  a  prosperous  manner,  and  there  will  be  small  hopes  of 
getting  through  it  in  time. 

1645.  Being  then  thus  forward,  he  will  arrange  in  his  own  mind 
quietly  as  to  the  work  to  be  done  for  the  day.  If  it  have  the  appear- 
ance of  being  a  fine  one,  he  will  put  the  men  to  plant  upon  the  most 
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exposed  parts  of  the  grounds;  and  if  otherwise^  upon  the  most 
sheltered  parts.  The  superintendent  should  provide  himself  with 
three  or  four  poles,  such  as  farmers  generally  use  for  straightening 
and  measuring  off  their  furrows,  and  while  the  men  are  collecting, 
and  before  it  is  light  enough  for  them  to  plant  with  propriety,  he 
will  begin  upon  one  side  of  the  ground  to  be  planted  for  the  day,  and 
pace  off,  from  the  side  at  which  it  is  intended  to  begin,  the  proper 
breadth  for  the  men  to  be  employed  upon.  At  the  end  of  that 
distance  from  the  outside,  he  will  put  up  one  of  his  poles  as  a  guide 
for  the  innermost  man  to  keep  by  in  the  act  of  planting ;  and  in  the 
same  manner  he  will  mark  off  the  whole  length  of  the  ground  by  one 
or  two  more  poles  before  the  men  commence. 

The  poles  being  set  to  the  breadth  required,  he  will  next  see  that 
each  of  his  men  has  provided  himself  with  a  stout  boy  or  a  girl  for 
handing  the  young  trees,  and  that  each  of  these  has  brought  a  strong 
apron  for  holding  them,  in  order  to  protect  their  roots  from  the 
wind,  as  well  as  to  keep  them  together  while  he  takes  out  one  at  a 
time  with  his  right  hand.     Being  satisfied  of  this,  he  will  next 
examine  the  sort  of  spades  the  men  have  brought  to  work  with.     So 
far  as  our  experience  has  enabled  us  to  judge,  there  is,  for  the  pur- 
pose of  notching,  no  implement  so  useful  as  a  half-worn  common 
garden-spade ;  and  for  this  purpose  we  always  prefer  one  with  the 
blade  from  8  to  9  inches  in  length.     In  all  notching  of  trees,  there- 
fore, we  make  every  man  bring  along  with  him  such  a  spade  as  we 
have  described,  never  allowing  any  man  to  plant  with  a  new  one,  as 
we  have  found  from  experience  that  the  man  who  uses  a  new  one 
cannot  plant  the  trees  nearly  so  well,  nor  can  he  plant  nearly  so 
many  in  a  day,  as  he  would  do  with  a  half-worn,  sharp-edged  spade. 
Ho'wever,  those  who  may  not  be  satisfied  with  using  old  spades  as  we 
are  in  the  habit  of  doing,  will  find  an  excellent  article,  made  for  the 
purpose  of  planting  young  forest-trees,  in  any  nurseryman's  ware- 
honae.     These  are  termed  planting  spades.     They  are  of  the  same 
form  as  a  common  garden-spade,  but  smaller  in  the  blade,  and  having 
the  shears,  or  that  iron  part  which  clasps  the  wooden  handle,  made 
stronger  than  in  the  common  garden-spade,  in  order  to  resist  the  more 
certainly  the  strong  pressure  which  is  sometimes  put  upon  the  handle 
in  the  act  of  notching  upon  the  tough  turf. 

1646.  The  superintendent  being  perfectly  satisfied  as  to  the  good 
state  of  all  the  things  above  mentioned,  he  will  cause  some  old  trust- 
-woTthj  man  to  take  charge  of  the  plants  that  have  been  sheughed, 
whose  duty  it  will  be  to  give  out  to  the  boys  the  different  sorts  of 
young  trees  as  they  require  them.  This  must  not  be  trusted  to  the 
boys  themselves,  as  they  would  most  likely  remove  the  earth  from 
the    roots  of  the  plants  when  they  came  to  take  away  a  quantity ; 
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and,  besides,  they  could  not  judge  as  to  the  quantity  required  to  be 
taken  at  one  time.  Having  appointed  an  old  man  for  this  purpose, 
the  superintendent  will  send  the  boys  to  him  to  where  the  plants  are, 
and  cause  them  to  bring  with  them  in  their  aprons,  each,  as  nearly 
as  possible,  fifty  larch  and  fifty  Scots  pine,  with  their  roots  laid  in- 
wards— ^that  is,  the  old  man  will  take  fifty  plants  of  larch  and  fhce 
them  in  the  boy's  apron,  say  upon  the  left  side,  with  their  tops  out 
and  their  roots  inwards,  and  he  will  also  take  fifty  Scots  pine  and 
place  them  in  the  same  apron  upon  the  right  side  in  the  same 
position.  This  precaution  is  necessary,  in  order  to  protect  the  roots 
from  the  winds  and  drought.  It  is  not  necessary  that  the  man 
should  count  every  plant  he  puts  out ;  but  if  he  count  a  few  times, 
he  will  very  soon,  from  practice,  be  able  to  give  the  boys  the  desired 
number,  always  observing  in  the  present  case  to  give  larch  and  Scots 
pine  of  each  an  equal  number.  This  he  will  do  every  time  the  boys 
come  to  him  for  a  supply  as  their  former  quantity  is  done:  fifty 
plants  of  each  at  once  make  a  very  good  quantity. 

1647.  The  men,  with  each  a  young  person  and  plants,  being  all 
arranged  in  a  line  upon  the  edge  of  the  ground  to  be  planted,  having 
their  backs  towards  the  plantation-ground,  and  their  faces  looking 
upon  the  fence  or  boundary  from  which  they  are  to  start,  and  each 
having  his  given  breadth  to  plant,  the  superintendent  will,  with  his 
own  hands,  take  a  spade  and  show  them  how  he  wishes  the  trees  to 
be  planted,  and  also  the  manner  of  keeping  the  distances  of  one  tree 
from  another ;  at  the  same  time  he  will  show  the  boys  how  to  put 
the  tree  into  the  notch  as  it  is  opened  by  the  man.  We  may  here 
explain  the  manner  of  planting  by  the  system  of  notching,  and  how 
the  boys  ought  to  put  in  the  plants.  The  operator,  with  his  spade, 
makes  two  deep  cuts  upon  the  turf,  crossing  at  right  angles  exactly 
where  the  plant  is  to  be  put  in.     (See  fig.  143.)     He  next  inserts 

his  spade  across  one  of  the  ends  of  the  four  rays,  as 
^  '  at  a,  which  may  be  about  5  or  6  inches  from  the 
centre — ^this  insertion  of  the  spade  being  made  on  the 
side  next  himself.  When  the  spade  is  inserted  at 
a,  he  bends  the  handle  or  head  of  the  spade  towards 
himself,  and  nearly  to  the  ground.     At  this  stage  of 

the  operation  the  turf  will  open  in  the  centre  of  the 

cross  in  four  equal  parts,  but  most  from  the  point  a ; 
and  at  this  instant  the  boy  inserts  his  plant  at  the  point  a,  where 
the  spade  intersects  the  ray  from  the  centre.  Immediately  on 
inserting  the  plant  he  will  draw  it  to  the  centre,  while  the  planter  will 
retain  his  spade  for  a  moment  until  the  boy  has  the  roots  lightly 
adjusted  after  passing  them  through  the  cut  As  soon  as  this  is 
done,  the  operator  raises  up  the  handle  of  his  spade,  letting  the  earth 
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and  turf  down  upon  the  roots  of  the  plant,  and  makes  all  the  cuts 
close  and  compact  about  it  by  tramping  with  the  forefoot  first,  and 
then  with  the  heel.     If  the  cuts  do  not  close  tightly,  as  is  sometimes 
the  case  when  the  turf  is  of  a  hard  benty  nature,  a  little  piece  of  thin 
turf  may  be  taken  from  the  open  space  and  placed  over  the  cut, 
which  will  keep  out  the  drought,  this  also  getting  a  tramp  with  the 
foot.    When  the  situation  to  be  planted  by  notching  is  upon  a  sloping 
brae,  the  operator  should  stand  with  his  back  up  the  hill  cmd  his  face 
looking  down.     By  doing  so,  he  inserts  his  spade  for  the  opening  of 
the  turf  at  right  angles  with  the  rise  of  the  ground  upon  the  upper 
side ;  and  in  this  case  the  water  coming  along  the  surface  is  inter- 
cepted by  the  cuts,  and  retained  for  the  advantage  of  the  young  trees. 
Another  point  to  attend  to  in  the  planting  of  young  trees  by  notching 
is  to  see  that  they  are  not  inserted  too  deeply,  for  this  is  an  error  in 
planting  which  very  often  takes  place.     In  order  to  avoid  this,  which 
is  against  the  health  of  the  plants,  the  boy  should  be  instructed  to 
hold  the  young  tree  between  his  fore-finger  and  thumb,  just  about 
one  inch  above  where  the  earth  has  been  formerly.     When  he  puts  it 
into  the  cut)  he  should  hold  it  firmly  by  that  part  until  the  turf  falls 
down  into  its  place;  and  if  he  finds  that  the  turf,  when  down,  is 
much  above  the  points  of  his  finger  and  thumb,  he  must  pull  it  up  a 
little,  so  as  to  have  these  resting  upon  the  surface  of  the  turf.     By 
attending  to  this  precaution,  the  young  trees  will  have  a  better  chance 
to  succeed  well.     We  have  frequently  seen  the  boys  left  to  make  the 
plants  firm  in  their  place,  but  this  should  never  be  allowed  by  any 
man  who  wishes  to  do  anything  like  his  duty  to  his  employer.     We 
have  also  known  foresters  who  were  so  stupid  and  foolish  as  to  make 
the  men  and  boys  hurry  on  and  get  the  plants  put  into  the  ground  at 
all  events,  not  paying  the  least  attention  as  to  the  manner  in  which 
the  lE^ork  was  done,  boasting  then  to  their  employers  as  to  how  many 
plants  they  had  put  in  in  one  day,  and  of  the  low  price  at  which  they 
could  plant  an  acre  of  ground — and  all  this  with  the  view  of  de- 
ceiving their  employer  and   gaining  his  favour  in  the  meantime. 
But,  as  was  the  natural  result,  the  crop  was  to  a  considerable  extent 
a  failure.     Every  forester  who  wishes  to  do  well  to  himself,  and  to 
his    employer  at  the  same  time,  should  have  his  planting  work  exe* 
cnted  well,  without  paying  respect  to  a  few  extra  shillings  of  outlay 
on    the  acre.     The  work,  when  well  done,  will  prove  satisfactory  to 
the    proprietor  afterwards,  as  well  as  to  himself ;  and  we  again  urge 
the  xnaking  every  man  employed  on  the  work  of  planting  accountable 
for  tlie  planting  of  the  trees  in  a  proper  manner,  and  not  the  boys. 

164:8,  The  superintendent  will  now  see  that  his  men  go  on  accord- 
ing to  the  instructions  given  them,  which  are  in  the  meantime 
supposed  to  be  as  above ;  while  he  also  takes  care  that  they  cause 
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the  boys  to  mix  the  larch  and  Scots  pine  equally  upon  the  ground — 
that  is  to  say,  that  the  boys  put  in  one  larch  and  one  Scots  pine  alter- 
nately, mixing  them  in  equal  numbers  as  nearly  as  possible,  and  as 
near  to  the  given  distance  as  can  be  guessed — ^that  is,  in  the  present 
instance,  fowr  fed, 

1649.  The  men  now,  as  we  will  suppose,  going  on  briskly  with 
their  work,  the  superintendent  will  keep  a  sharp  look-out  behind 
them,  to  see  that  they  do  the  work  according  to  his  directiona  given 
to  them  when  they  commenced.  If  there  be  any  hands  among 
them  who  are  more  stupid  than  others,  he  will  look  more  sharply 
after  them,  and  leave  more  to  themselves  those  whom  he  knows 
to  be  well  acquainted  with  the  work.  He  must  go  backwards  and 
forwards  among  the  planters,  minutely  examining  their  work;  in 
short,  he  must  examine  almost  each  tree  as  it  is  put  into  the  ground, 
and  see  that  it  is  properly  planted  and  made  firm  in  the  ground. 
When  the  least  fault  is  observable,  it  ought  to  be  checked  at  once, 
and  the  fault  laid  to  the  person  who  did  it ;  and  if  he  persist  in 
doing  the  same  thing  over  again,  the  better  way  is  to  pay  him  off 
at  once  rather  than  run  the  risk  of  having  the  work  badly  done.  An 
example  will  thus  be  made  among  the  men,  showing  them  tiiat 
the  orders  of  the  superintendent  must  not  be  trifled  with.  Every 
cut  made  with  the  spade  in  the  act  of  planting  a  tree  should  be 
firmly  closed,  in  order  to  prevent  the  drought  from  taking  effisct 
upon  the  roots. 

1650.  When  any  boy  has  his  supply  of  plants  nearly  finished — 
say  all  but  ten  of  each  sort — ^he  will  give  these  to  the  man  whose 
assistant  he  is,  and  run  for  a  fresh  supply  while  the  man  is  planting 
them.     By  this  method  no  time  is  lost ;  and  as  the  supply  of  plants 
is  generaUy  not  far  off,  and  the  old  man  ready  to  give  them  oixt» 
any  boy  may  be  back  with  a  fresh  supply  before  the  man  has  tweaty 
planted.     Some  planters  have  one  boy  serving  the  others  with  plants, 
but   this   method  we  have   found  objectionable,  seeing  the   plants 
are  more  exposed  by  it 

1651.  When  the  planters  have  arrived  at  the  other  end  of  the 
ground  laid  off  for  them  by  the  poles,  the  superintendent  will,  from. 
the  pole  at  which  they  ended,  measure  off  another  space  of  the 
same  description  as  the  first,  and  cause  the  men  to  fall  in  upoii 
it,  and  plant  backwards  another  breadth  of  land,  ending  at  ^where 
they  commenced.  In  order  that  the  men  may  not  be  hindered,  the 
superintendent  should  have  the  land  measured  off  previous  to  their 
finishing  the  first  piece,  and  make  the  pole  at  which  the  men  end 
the  last  to  be  removed,  and  the  first  to  begin  at  again.  By  going 
to  work  in  this  maimer,  the  superintendent  is  on  the  spot  to  see 
his  men  fall  into  their  proper  places  again  upon  the    new    land- 
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and  thus  the  planters  will  cross  and  recross  the  ground  until  they 
have  the  district  finished.  When  there  may  be  any  odd  comers 
to  finish,  upon  which  the  whole  number  of  men  could  not  be  pro- 
fitably employed  at  once,  the  superintendent  should  cause  a  few 
of  his  most  trustworthy  hands  to  finish  them,  and  carry  ofif  the 
others  himself  to  commence  upon  another  district 

1652.  At  any  time  when  the  day  may  turn  out  wet,  if  the  men 
have  all  collected,  and  are  willing  to  work,  let  them  do  so,  but 
only  as  long  as  the  ground  is  not  saturated  with  rain,  which  can 
at  once  be  known  by  the  young  trees  not  firming  in  the  ground. 
As  soon  as  the  superintendent  sees  that  the  men  cannot,  with  the 
usual  beating,  firm  the  trees,  let  him  give  orders  to  drop  work  at 
once :  to  persevere  in  such  a  state  of  things  is  the  worst  manage- 
ment.    However,  upon  dry  ground  this  will  seldom  occur. 

1653.  We  shall  now  suppose  that  the  planting  of  district  No.  1 

has   been  finished,  and  that   the  superintendent  wishes  to   go   on 

with  the  next  district  in  succession.  No.   2.     This  consists  of  ten 

acres  of  good  loam  upon  a  sheltered  slope,  and  is  to  be  planted 

with  100  oaks  and  202  ash  to  the  imperial  acre,  and  to  be  made 

up   with  one-year   transplanted   larches  and  two-year  transplanted 

Scots  pine,  to  the  distance  of  4  feet  over  all.     Here  it  is  understood 

that  the  pits  have  been  all  made  for  the  hardwood  and  Scots  pine 

a  considerable  time  previous  to  commencing  to  plant ;  and  we  shall 

now  suppose  that  it  is  intended  to  plant  these  in  the  first  place, 

b^inning  with  the   hardwood  kinds.     In   planting   the    hardwood 

in  the  pits,  the  boys  will  not  be  able  to  carry  about  with  them  so 

many  plants   as  they  did  of   the   pines    and  larch,  the  hardwood 

plants  being  larger — ^twenty-five  of  oak,  and  the  same  of  ash,  will,  in 

the  present  case,  be  a  fair  proportion,  and  enough  of  trees  at  once.^ 

In    the  act  of  planting  in  the  pits,  if  the  situation  be  an  exposed 

one,  we  put  the  plant,  not  in  the  centre  of  the  pit,  as  many  do, 

but  in  one  comer  of  it.     (Fig.  144,  a,)     Our  object  for  doing  so 

is   to   obviate  the  bad  efiects  arising  from  the  wind 

shaking  young  trees  when  first  put  in  their  place,  as  ^' 

in  exposed  sites  this  is  greatly  prevented  by  planting 
the  tree  in  the  corner  of  the  pit  rather  than  in  the 
centre.  In  the  former  position  the  young  plant 
has  two  firm  sides  to  rest  upon  instead  of  the 
open  soil  all  around  it,  as  is  the  case  when  planted 
in.  the  centre,  as  at  ft.  As  to  this,  the  superinten- 
clent  must  judge  for  himself,  whether  he  ought  to  plant  the  one 
or  the  other,  and  be  regulated,  in  doing  so,  according  as  the 


1  In.  the  case  of  planting  the  above  mixture  of  oak  and  ash,  the  oak  should  be  first 
at  24  feet  apart,  and  the  ash  between  them  to  12  feet  alternately. 

2  I 
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trees  are  apt  to  be  shaken  or  not  by  severe  storms.  Whatever 
way,  however,  may  be  resolved  on,  the  boy  holds  the  tree  in  its 
place  until  the  man  with  his  spade  fills  in  all  the  loose  earth  taken 
out  of  the  pit — the  boy  all  the  time  moving  the  plant  slightly 
up  and  down  until  he  finds  the  earth  heavy  about  its  roots.  When 
the  whole  earth  is  in,  the  man  should  take  hold  of  the  plant,  and 
judge  if  it  is  too  deep :  if  so,  he  should  pull  it  up  a  little,  and 
then  with  his  feet  make  the  soil  firm  about  the  roots  of  the  newly 
inserted  plant.  As  it  is  understood  that  in  the  making  of  the 
pits  the  turf,  when  taken  off,  was  divided  into  two  equal  parts, 
the  man  will  next  take  the  divided  turf  and  place  it,  grass  under- 
most, upon  the  surface  of  the  pit,  with  the  tree  in  the  centre^ 
and  make  it  quite  firm  and  close  about  the  plant.  The  earth  upon 
it  should  then  be  pared  off,  and  put  with  care  upon  the  joining 
all  round,  the  whole  receiving  a  firm  beating  from  the  feet.  In 
the  same  manner  proceed  with  the  planting  of  all  the  trees  in  the 
pits,  both  the  hardwood  and  the  two-year  transplanted  pines. 

1654.  The  hardwood  and  pines  being  all  planted  in  the  district 
No.  2,  the  superintendent  will  next  proceed  to  have  the  ground  filled 
up,  to  the  distance  formerly  specified,  with  the  larch  portion  of  the 
nurses,  by  the  method  of  notching  already  described.     District  Na  3, 
containing  twelve  acres  of  moss  resting  upon  clay,  is  to  be  dealt  with 
in  the  same  manner  as  the  district  last  referred  to.     We  have  seen 
excellent  oak  timber  upon  a  mossy  surface-soil  resting  upon  clay,  and 
that  was  when  the  moss  had  been  well  dried  from  superfluous  mois- 
ture.   When  it  is  well  drained,  the  moss  has  a  rapid  tendency  to  sub- 
side, and  the  roots  soon  find  their  way  down  into  the  clay,  where  tbey 
derive  their  principal  nourishment.    Indeed,  upon  a  soil  of  this  descrip- 
tion, larch  and  Scots  pine  thrive  well  also. 

1655.  District  No.  4,  being  twenty-four  acres  of  deep  moss,  but 
well  dried  by  draining,  will  not  grow  hardwood  to  any  advant^e, 
unless,  indeed,  we  may  except  ash,  which  will  do  well  in  moss  as  a 
coppice.     In  this  case,  however,  we  have  advised  to  plant  spruce  fir 
and  Scots  pines,  both  thriving  pretty  well  in  a  mossy  soil :  the  spruoe 
firs  more  particularly  do  well  upon  such  a  soil  if  the  situation  be  at 
all  sheltered.     These  should  all  be  planted  by  pitting,  as  the  plants 
used  are  large,  and  the  surface  supposed  to  be  rough  witb   atroing 
grass ;  and  particular  care  should  be  had  to  see  that  they  are  made 
firm.     In  a  mossy  soil,  plants  of  any  description  never  come   away 
quickly.     We  have  observed  mossy  tracts  that  had  been  planted  in 
new  plantations  make  very  little  progress  for  the  first  few  years  from 
the  time  of  planting.     This  was  occasioned  by  the  want  of  stimnlas 
in  the  soil  to  set  them  off  in  their  growth,  the  moss  being  always 
what  foresters  term  dull ;  but  as  soon  as  shelter  is  produced  by  other 
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trees  growing  around  the  moss-ground,  the  plants  in  it  come  away 
rapidly.  In  the  centre  of  No.  4  there  is  a  spot  of  three  acres,  which, 
from  the  difficulty  of  getting  conveniently  a  sufficient  fall  for  the 
water,  is  not  well  drained.  In  such  a  place  the  alder  is  the  only 
crop  which  will  succeed,  and  these  should  be  planted  by  pitting. 

1656.  District  No.  5,  being  thirty  acres  of  strong  clay  loam  upon 
a  level,  is  excellently  adapted  for  the  growing  of  hardwood,  and  more 
particularly  of  oak ;  therefore  we  have  recommended  to  plant  300 
of  them  to  the  acre,  and  make  up  to  4  feet  over  all  with  two-year 
transplanted  larch  and  Scots  pine,  of  each  an  equal  number.  In 
this  case,  the  oaks  being  upon  a  level  part  of  the  ground,  and  shel- 
tered by  rising  ground  in  the  neighbourhood,  the  plants  may  be  in- 
serted in  the  centres  of  the  pits,  and  the  larches  and  Scots  pine, 
which  here,  on  account  of  the  strong  herbage  upon  the  ground,  are  to 
be  two-year  transplanted,  will,  in  order  to  have  justice  done  them, 
require  to  be  planted  in  small  pits  merely  the  breadth  of  the  spade 
on  the  side  of  the  square,  taking  care  to  make  them  firm  in  the 
ground,  and  not  to  put  them  in  too  deep— an  evil  with  regard  to  coni- 
ferous trees  of  all  kinds  which  should  be  particularly  guarded  against. 
The  roots  of  aU  these  trees,  if  buried  out  of  the  influence  of  the  air, 
are  sure  to  be  thrown  into  bad  health,  or  perhaps  die,  according  to 
the  degree  of  depth. 

1657.  District  No.  6,  being  seventeen  acres  of  light  sandy  soil, 
with  thin  surface-turf,  and  resting  upon  rock,  is  to  be  planted  with 
150  beech  and  150  birch  to  the  acre,  each  sort  18  inches  high. 
These  must  be  put  into  pits;  but  the  soil  being  of  an  open  free 
nature,  these  need  not  be  large.  Pits  of  the  same  size  as  has  already 
been  recommended  for  the  larch  and  pine  in  the  last  district,  will 
answer  perfectly  well;  and  allowing  300  hardwood  to  the  acre,  the 
pits  for  them  will  require  to  be  made  about  12  feet  apart.  These 
being  put  in,  the  ground  is  to  be  made  up  to  4  feet  over  all  with  one- 
year  transplanted  larch,  and  one-year  transplanted  Scots  pine,  of  each 
an  equal  number.  They  may  all  be  notched ;  and  in  putting  them 
in,  care  should  be  taken  to  see  that  they  are  properly  mixed,  and 
larch  planted  next  the  hardwood. 

1658.  District  No.  7  consists  of  forty-three  acres  of  bare  rocky 
ground,  with  here  and  there  spots  of  good  loamy  soil,  to  the  extent 
of  about  six  acres  in  aU — the  bare  rocky  ground  to  be  planted  with 
8 -inch  birch,  two-year  seedling  larch,  and  two-year  seedling  Scots 
pine,  of  each  an  equal  number  to  the  acre,  making  them  stand  3^ 
feet  plant  from  plant ;  the  good  loamy  soil  to  be  planted  with  ash, 
X2   feet  apart,  and  made  up  with  larch  and  Scots  pine  to  4  feet 

all. 
Jn  this  case  have  first  the  six  acres  of  good  loamy  soil  made  up 
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with  the  desired  number  of  trees  to  the  acre,  planting  the  whole  of 
them  in  pits. 

In  planting  the  bare  rocky  parts  with  the  two-year  seedling  larch 
and  Scots  pine,  and  also  the  birch,  a  system  of  planting  different  from 
what  we  have  yet  mentioned  must  be  resorted  to — namely,  that  of 
planting  by  means  of  the  planting-mattock.     (See  fig.   145.)     The 

handle  of   this  instrument  is  generally  made 

'Pier    lAR 

about  36  inches  long,  and  of  a  piece  of  good 
ash- wood:   the   mouth  or   cutting   end,  a,  is 
about  4 1  inches  broad,  and  pretty  sharp ;  and 
the  length  of  the   one  side,  from  the  face  to 
the  eye,  is  about  12  inches.     The  other  side, 
instead  of  being  broad  and  sharp,  is  made  to 
taper    to    a   point,   as    in    the   common   pick 
(see  b).     In  using  this  implement  for  the  pur- 
pose of  planting,  which  is  only  done   upon  thin,  stony,  or  rocky 
ground,  where  the  spade  could  not  be  used  to  advantage,  the  operator 
takes  it  into  his  hand  in  the  same  manner  as  he  would  do  a  common 
pick,  and  first  pares  oflf  a  thin  part  of  the  turf  with  the  broad  end  c, 
exactly  on  the  spot  where  he  intends  to  plant  a  tree.     Having  tiiis 
turf  taken  oflf — say  about  6  inches  square — he  next  with  the  pick-end 
loosens  the  soil  in  the  spot  pared  to  the  depth  of  about  8  inches, 
bringing  up  at  the  same  time  to  the  surface  any  considerable-sized 
stone  or  stones  that  might  interfere  with  the  planting  of  the  tree. 
In  this  manner  any  number  of  men  may  be  employed,  always  observ- 
ing to  keep  to  the  specified  distance  as  nearly  as  circumstances  will 
permit.     In  general,  every  two  men  employed  with  the  planting- 
mattock  are  followed  by  one  person  having  the  trees  in  an  apron, 
which  he  plants  in  the  spots  prepared.     In  planting  with  small  seed- 
lings, he  uses  an  implement  called  the  plarUing-fioe,  represented  by 
fig.  146.     The  iron  part  of  this  implement,  from  a  to  &,  is  generally 

about  9  inches  long;  the  mouth  or  sharp  end  at  a 
^^J^  is  made  about  4  inches  broad,  and  is  not  kept  so 
sharp  as  the  mouth  of  the  mattock,  it  having  to  be 
used  in  the  earth ;  the  handle  may  be  about  1 5 
inches  long.  The  person  who  is  intrusted  ^th 
the  planting  of  the  seedlings  in  the  spots  previously 
prepared  by  the  men  with  the  mattocks,  carries  his 
plants  in  an  apron  before  him.  In  using  the  planting-hoe,  he  keeps 
it  in  his  right  hand,  and  digs  it  into  each  spot ;  and  by  pulling  it^ 
when  in,  a  little  towards  himself,  he  makes  a  sufficient  opening  at  the 
back  of  it  to  hold  the  roots  of  the  young  tree,  which  he  puts  in  with 
his  left  hand,  inserting  the  roots  very,  carefully.  As  soon  as  the  roots 
are  properly  put  in,  he  withdraws  the  instrument,  taking  caxe  at  the 
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same  time  not  to  disturb  the  plant  in  its  position.  When  the  imple- 
ment is  out,  he  gives  the  earth,  upon  the  side  of  the  hole  next  to 
him,  a  push  with  its  mouth,  in  order  to  hurl  the  loose  eai*th  into  the 
hole  about  the  roots  of  the  newly  inserted  plant ;  and  finishes  by 
tramping  and  making  the  plant  firm  in  its  place.  In  this  manner 
three  men  will  plant  2000  plants  a-day. 

1659.  On  very  bare  or  rocky  surfaces,  it  is  not  always  possible  to 
get  as  much  earth  in  a  certain  spot  as  will  properly  cover  the  roots 
of  small  seedling  plants.  Where  this  is  the  case,  it  is  a  better  plan 
to  sow  the  seed  of  the  trees  wished  to  grow  in  the  ground  at  once, 
which  is  the  only  way  of  getting  young  trees  to  rise  in  certain  dis- 
tricts. This  plan  has  been  adopted  in  some  parts  of  the  West  High- 
lands of  Scotland,  and  has  been  attended  with  good  success. 

1660.  We  often  see  seedling  trees,  of  almost  every  common  variety, 
growing  upon  old  walls,  or  in  any  chink  of  a  stone  where  the  seed 
has  only  got  a  small  portion  of  lime  rubbish  or  other  decomposed 
matter  to  vegetate  in ;  and  in  this  position  we  have  seen  them  attain 
considerable  dimensions — so  much  so,  as  to  rend  the  wall,  in  which 
they  had  got  a  footing,  into  pieces.     Even  in  the  crevices  of  rocks  we 
often  see  trees  of  very  large  dimensions  growing,  which  points  out 
that,  where  a  young  tree  can  only  obtain  a  very  slight  footing  for 
fixing  its  roots,  it  will  prosper  ultimately,  and  make  room  for  itself. 
We  are  strongly  of  opinion  that  many  bare  rocky  parts  of  a  country 
might,  under  proper  management  in  growing  the  seeds  of  forest-trees 
upon  them,  be  made  very  productive  and  valuable,  not  only  as  a  shelter 
to  the  surrounding  country,  but  as  yielding  a  profitable  crop  of  tim- 
ber.   The  oak  and  birch,  in  particular,  are  well  adapted  for  this  pur- 
pose.   We  have  ourselves  cut  oak  and  birch  coppice  of  valuable  quality 
growing  upon  bare  rock ;  and  we  are  convinced,  from  what  we  have 
seen  upon  this  point,  that  both  these  trees  are  well  adapted  for  cover- 
ing i)are  rocky  ground ; — the  oak  in  moderately  exposed,  and  birch  in 
high  and  exposed,  parts  of  the  country.    In  sowing  the  seeds  of  either 
of  these  trees  upon  a  bare  rocky  surface,  it  is  necessary  to  have  little 
patches  prepared  ;  and  this  can  very  easily  be  done  by  carting  several 
loads  of  earth  to  where  that  does  not  previously  exist  in  sufficient 
quantity.     The  acorns  may  be  laid  two  or  three  in  a  shallow  fissure 
of  the  stony  ground,  and  merely  covered  by  one  spadeful  of  earth ; 
and  the  birch  seed  may  be  sown  upon  the  surface  of  a  spadeful  of 
earth  laid  down  for  the  purpose,  and  merely  get  a  slight  beat  with 
the  back  of  the  spade,  in  order  to  prevent  them  being  blown  away. 
£ven  Scots  pine  and  larch  seed  may  be  sown  in  the  same  manner, 
but   the  oak  and  birch,  being  trees  adapted  for  coppice-wood,  are 
decidedly  preferable  for  ground  of  the  nature  in  question.     Another 
reason  for  sowing  the  seeds  of  trees  in  poor,  thin,  rocky  soil  is,  that 
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there  the  seed  is  not  very  apt  to  be  destroyed  by  mice,  birds,  and 
other  vermin,  they  being  in  the  habit  of  frequenting  more  favoured 
spots  for  the  sake  of  cover  and  shelter. 

In  growing  trees  from  the  seed  in  such  situations  as  that  referred 
to,  it  is  necessary  to  keep  the  patches  clear  from  weeds  for  the  first 
two  years,  and  to  thin  out  all  the  patches  to  one  individual  after  the 
second  year  of  their  growth,  at  which  stage  the  plants  will  be  estab- 
lished in  their  place,  and  require  no  further  attention. 

Having  now  stated  pretty  fully  the  method  of  proceeding  with 
planting  operations,  we  shall  conclude  with  a  few  general  observa- 
tions. 

1661.  In  the  planting  of  coniferous  sorts  among  hardwood,  it  is  of 
importance  that  the  larch  plants  should  as  much  as  possible  be  kept 
next  the  hardwood.  By  this  method  of  procedure,  when  the  first 
course  of  thinning  takes  place,  we  shall  have  larch  trees  to  sell  in- 
stead of  pines,  which  would  not  be  the  case  were  the  pines  planted 
next  the  hardwood ;  for  in  the  first  course  of  thinning  it  is  always 
necessary  to  relieve  the  hardwood  first  by  taking  a  few  trees  off 
them. 

1662.  It  is  now  a  well-ascertained  fact  among  the  more  observing 
and  intelligent  foresters  that  in  the  culture  of  trees,  as  well  as  in  the 
culture  of  any  agricultural  or  horticultural  plant,  a  change  of  crop,  or 
a  rotation  of  cropping,  is  necessary  upon  the  land ;  and  in  many  in- 
stances where  this  has  not  been  attended  to,  a  failure  has  been  the 
result.  However,  there  are  modifications  as  to  the  extent  of  the 
failure  in  cases  of  this  nature — ^this  depending  upon  the  adaptation 
of  the  land  to  the  nature  of  the  trees  cultivated.  For  example,  if  a 
piece  of  land  upon  which  pines  or  firs  have  been  grown  to  full  size  be 
of  a  rather  deep  sandy  loam,  another  crop  of  the  same  species  may  be 
taken,  and  the  trees  of  the  second  crop  may  very  likely  prove  as  good 
as  those  of  the  first.  But  if  a  piece  of  land  upon  which  these  trees 
have  been  grown  to  full  size  be  naturally  thin  in  the  upper  stratum, 
with  a  hard  tilly  subsoil,  the  second  crop  will  not  succeed  so  well ; 
while,  on  the  other  hand,  from  the  upper  stratum  having  been  greatly 
enriched  by  the  fall  of  their  foliage,  the  hardwood  trees  would  suc- 
ceed; and  after  they  had  got  themselves  established  in  the  upper 
soil,  and  had  gained  strength,  they  would  send  down  their  roots  deep 
into  the  subsoil,  and  improve  it  to  a  great  extent,  especially  after 
thorough  drainage.  After  the  hardwood  crop  had  been  perfected  and 
cut  down,  and  the  soil  in  the  upper  surface  had  been  improved  by  the 
foliage  of  the  hardwood  rotting  upon  it,  a  crop  of  pines  would  thrive 
well  upon  it  again,  and  in  all  probability  would  be  much  better  than 
the  first  crop ;  because,  the  soil  being  now  much  deeper  than  at  first, 
and  improved  by  the  penetration  of  the  roots  of  the  hardwood,  the 
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roots  of  the  pinea  would  have  a  renewed  soil  to  grow  in — the  one 
crop  thus  preparing  the  soil  for  the  reception  of  the  other,  as  is  well 
known  to  be  tbe  case  in  all  agricultural  rotations  of  cropping. 

1663.  But  althoi^h  firs  and  pines  will  not  grow  to  the  same  stat« 
of  perfection  when  planted  successively  upon  tbe  same  piece  of  land, 
excepting  always  those  grown  on  soils  of  the  granite  formation,  on 
which  there  seems  to  be  no  limit  to  their  successive  crops,  they  will, 
notwithstanding,  grow  to  a  concriderable  size,  and  even  to  the  extent 
of  becoming  useful  timber  ultimately.  Of  this  we  take  advantage  in 
the  planting  of  nurses  among  hardwood  trees  planted  after  firs  and 
pines. 

1664.  In  planting  trees  in  pits,  the  planters  should  always  be  very 
careful  to  see  that  the  best  portion  of  the  soil  is  put  next  the  roots 
of  the  plants ;  for  if  this  be  not  attended  to,  the  success  will  not  be 
equal  to  expectation.  They  should  also  bear  particularly  in  mind  to 
chop  down  and  pulverise  with  the  spade  all  soil  which  is  put  next 
the  roots ;  for  if  put  in  about  them  in  lumps,  vacuities  will  be  left, 
which  will  probably  cause  water  to  lodge  there ;  whereas,  when  the 
soil  is  made  firm  and  smaU,  it  gets  in  about  the  tender  roots,  nursing 
them  hindly,  and  preventing  superfluous  moisture  from  lodging  near 
them. 

1665.  "Where  pitting  is  performed  upon  a  sloping  piece  of  ground, 
such  as  the  side  of  a  hill,  the  earth,  as  it  ia  taken  out  of  tJie  pit, 
should  be  put  to  the  under  side,  and  close  upon  the  edge ;  and  when 
the  trees  are  planted  in  these  pits,  the  good  soil  upon  the  upper  edge 
of  the  pit  should  be  broken  well  down  with  j>ig.  nj_ 

the  spade,  and  put  in  about  the  roots  of  tbe 

young  trees,   leaving  all   the    soil   which   was 

taken  out  of  the  pit  stiU  lying  upon  the  under 

side,  in  order  the  better  to  protect  the  roots 

from  drought  and  retain  moisture  about  them ; 

forming,  when  the  tree  is  planted,  a  bowl  in 

which  a  little  moisture  can  be  retained  in  it« 

descent  down  tbe  bill     Fig.  147  will  explain 

the  nature  of  this  sort  of  pitting :  a  represents  ' 

the  earth  taken  out  of  the  pit ;  b  the  tree  standing  in  the  pit,  which 

baa  been  filled  up  with  earth  by  reducing  tbe  bank  beliind  as  at  d, 

the  original  slope  of  the  ground  being  indicated  by  the  line  from  c  to  «. 

1666.  Although  the  spruce  fir  does  not  naturally  grow  in  this 
comitry,  when  planted  in  a  high  exposed  situation  it  will  do  well, 
and  even  grow  to  useful  size  in  a  plantation  upon  an  exposed  part,  if 
it  be  but  sheltered  by  other  trees  of  a  more  hardy  constitution,  such 
as  the  Scots  pine  and  larch.  Every  planter,  therefore,  who  wishes  to 
produce  a  variety  of  trees  in  any  high  part  of  the  country,  if  he  will 
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Fig.  148. 


plant  spruce  firs  in  the  interior  inhere  they  will  ultimately  be  well 
sheltered,  may  depend  upon  raising  spruce  fir  timber  of  good  and 
useful  size — that  is  to  say,  if  the  soil  be  not  too  light,  and  of  a  dty 
gravelly  and  retentive  nature. 

1667.  In  planting  trees  in  ravines  and  steep  hollow  parts,  the 
operator  should  not  measure  his  distance  between  the  trees  with  the 
slope  of  the  ground,  but  in  the  manner  as  represented  in  fig.  148, 

which  is  drawn  to  the  scale  of  an 
eighth  of  an  inch  to  a  foot.  The 
line  a  b  represents  a  sloping  bank 
to  be  planted  with  forest-trees  at  4 
feet  apart ;  the  places  of  which  are 
shown  in  the  figure  at  c,  c,  c,  c  By 
measuring  upon  the  line  a  b  with 
an  eighth  of  an  inch  scale,  it  will 
be  at  once  seen  that  the  distance 
between  each  tree  from  c  to  c  is  6 
feet;  and  had  the  planter  planted 
his  trees  measuring  his  distance  of 
4  feet  along  the  slope,  he  would, 
when  the  trees  grew  up,  have  had 
them  growing  at  about  2^  feet  instead  of  4.  In  taking  distances  for 
planting  trees  in  a  case  of  this  nature,  the  operator  must  always  keep 
his  measure-stick,  if  he  use  one,  in  the  position  pointed  out  in  the 
figure  by  the  line  from  c  to  d;  or,  in  other  words,  he  must,  when 
taking  a  measurement  for  planting  another  tree,  set  the  one  end  of 
his  measure-stick  at  the  bottom  of  the  last  tree  planted,  and  keeping 
it  level,  let  fall  a  perpendicular  from  the  other  end  for  the  place  where 
the  next  tree  is  to  be  planted,  as  shown  by  the  dotted  line  from  d 
to  c. 


SBOTION   XXI — EXPENSE   OF  LAYING  DOWN   LAND   UNDER  PLANTATIONS. 

1668.  In  calculating  the  expenses  likely  to  be  incurred  in  the 
laying  down  of  a  piece  of  land  under  a  crop  of  young  forest-trees,  the 
proprietor  has  to  consider,  first,  the  nature  of  the  figure  in  which  he 
may  intend  to  lay  out  his  plantation.  On  the  form  or  figure  of  a 
plantation  much  of  the  expense  of  fencing  it  depends ;  and  as  this 
item  forms  a  very  considerable  proportion  of  the  entire  cost,  it  will  be 
proper  here  to  show  the  circumstances  which,  when  attended  to,  lessen 
this  expense. 

1669.  When  a  proprietor  intends  to  plant  a  piece  of  land  upon 
his  estate,  say  to  the  extent  of  50  acres,  he  cannot  exactly  calculate 
the  sum  that  would  be  required  for  the  fencing  of  it  until  he  has  laid 
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out  and  actually  measured  the  line  of  plantation,  unless,  indeed,  he 
shall  fix  upon  a  xegidar-sided  figure.  In  order  to  illustrate  the  truth 
of  this,  we  shall  here  give  an  example :  To  lay  out  a  plantation  of 
50  acres  in  extent  in  the  form  of  strips  of  4  chains  or  88  yards  broad, 
the  proprietor  would  require  to  erect  5676  linecd  yards  offence  to 
enclose  it;  and  supposing  the  fence  used  in  the  enclosing  of  this 
plantation  in  the  form  of  strips  to  be  stone  dyke,  costing  Is.  6d. 
per  yard,  then  the  whole  expenses  of  fencing,  in  this  instance,  would 
amount  to  £425, 14s. — equal  to  £8,  10s.  3d.  per  imperial  acre  upon 
the  land  enclosed. 

1670.  Again,  supposing  that,  instead  of  laying  out  the  50  acres  in 
the  form  of  strips,  the  proprietor  wished  to  lay  out  the  same  quantity 
of  land  in  the  form  of  a  regular  square,  then  the  side  of  a  square  that 
would  contain  50  acres  will  be  490  yards;  consequently  the  four 
sides  added  together  will  amount  to  1960  lineal  yards,  which  would 
be  the  extent  of  fencing  required,  instead  of  5676  as  in  the  first 
instance,  although  the  same  quantity  of  ground  is  enclosed  in  both 
case&  Supposing,  as  before,  the  1960  yards  to  be  stone  dyke,  at 
Is.  6d.  per  yard,  the  whole  expense  of  fencing  the  square  50  acres 
would  be  only  £147 — equal  to  £2,  17s.  9d.  upon  each  acre  of  the 
land  enclosed.  Kow,  this  at  once  points  out  to  proprietors  of  land 
the  great  utility  of  planting  all  plantations  in  a  solid  compact  form, 
in  order  to  prevent  a  large  original  outlay.  By  the  cheaper  method 
a  much  more  valuable  plantation  is  raised,  apart  from  any  other 
consideration. 

The  above  examples  point  out  the  impossibility  of  giving  anything 
like  a  just  rule  whereby  the  expenses  of  fencing  ground  for  a  new 
plantation  can  be  ascertained,  as  these  in  all  cases  must  be  influenced 
by  the  form  in  which  the  ground  is  laid  out.  We  shall,  however, 
give  two  examples,  as  under : — 

1671.  For  small  plantations  on  home  ground  with  hardwood, 
enclosed  by  wire  fence  4  feet  high : — 

To  medium  expenses  of  fencing,  per  acre,  with  wire  fence, 

76  yards  at  Is.  6d.,  .... 

To  100  yards  of  open  drains,  at  2d.  per  yard, 
To  1800  pits,  at  Is.  per  100, .... 
To  200  hardwood  trees,  at  308.  per  1000,     . 
To  1600  larch,  at  208.  per  1000, 
To  four  days  of  a  man  planting  an  acre,  at  38., 


£b  14 

0 

0  16 

8 

0  18 

0 

0    6 

0 

1  12 

0 

0  12 

0 

£9  18 

8 

1672.  For  an  enclosure  of  500  acres  of  moor  ground  with  pines 
a.iid  larch  enclosed  by  wire  fence : — 
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To  medium  expenses  of  fencing,  per  acre,  with  wire  fence,  20 

yards  at  Is., 
To  100  yards  of  drains,  at  2d.  per  yard, 
To  1200  pines,  at  5s.  per  1000, 
To  1200  larch,  at  lOs.  per  1000, 
To  three  days  planting,  at  ds., 


jgl     0    0 

0  16    8 

0    6    0 

0  12    0 

0    9    0 

je3    3    8 

The  first  example  contains  the  highest  cost  per  acre  that  we  ever 
found  necessary  for  making  of  hardwood  plantations,  and  the  second 
contains  the  lowest  that  we  ever  could  get  a  plantation  of  the  kind 
done  properly  for. 

1673.  When  plantations  are  made  of  small  extent,  the  expense  of 
fencing,  as  we  have  already  stated,  comes  to  a  very  high  figure  on  the 
acre,  as  is  shown  in  the  case  of  the  first  example ;  while  the  laiger 
they  are  made  the  less  it  is  per  acre,  as  shown  in  the  second  example, 
in  which  the  entire  cost  on  the  acre  for  fencing  is  only  208.  We 
may  state  further,  that  in  planting  in  some  mountainous  parts  of  the 
country,  where  the  enclosures  are  made  very  large,  the  expense  of 
fencing  is  indeed  very  small  per  acre,  as  in  some  such  cases  we  have 
enclosures  the  expense  of  fencing  which  did  not  cost  over  5s.  per 
acre.  On  this  branch  of  the  work,  therefore,  as  is  to  be  seen  from 
these  examples,  much  of  the  expense  of  planting  depends,  this  being 
regulated  by  the  size  of  the  enclosure. 

1674.  It  is  worthy  of  notice  here  that  the  expense  of  planting  the 
enclosures  is  not  much  as  a  rule — that  being,  in  the  first  example 
given,  £3,  8s.  per  acre,  while  in  the  second  example  it  is  only  £1, 
7s. ;  thus  showing  that  the  greater  part  of  the  expense  of  laying 
down  land  under  plantations  is  for  fencing  and  draining  the  en- 
closures. 


BBCTION  XXII. — THE   KEEPING  OF  TREES  IN  A  TOUNQ  PLAKTATION   CLEAR 

FROM   GRASS  AND  WEEDS. 

1675.  Any  piece  of  land  having  been  planted  with  young  forest- 
trees,  in  order  to  preserve  them  in  a  healthy  growing  state  it  is 
necessary  to  have  them  kept  clear  of  all  long  grass,  as  well  as  any 
other  weeds  that  might  have  a  tendency  to  injure  them  by  over- 
topping and  crushing  them  down.  The  forester,  then,  should  keep  a 
sharp  look-out  during  the  summer  season,  particularly  the  first  one 
after  the  young  trees  have  been  planted ;  and  wherever  it  is  observed 
that  the  grass  or  natural  herbage,  whatever  its  description  may  be,  is 
likely  to  become  strong,  and  to  keep  down  the  young  trees,  a  careful 
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man,  with  a  few  women  and  boys  under  his  superintendence,  should 
be  sent  over  the  different  young  plantations,  who,  with  common 
shearing  sickles,  should  be  made  to  switch  away  all  grass,  &c.,  from 
every  young  tree  that  may  require  this  to  be  done. 

1676.  This  work  must  be  carefully  done,  particularly  where  boys 
or  other  young  people  are  employed,  as  they  cure  very  apt  to  cut  off 
the  tops  of  many  of  the  young  trees  if  they  are  not  strictly  looked 
after;  therefore  the  man  who  is  put  over  them  should  not  work 
alongside  with  them,  but  go  immediately  behind  them,  and  closely 
inspect  all  they  have  done  as  the  work  proceeds,  observing  that  they 
do  not  pass  over  any  young  trees  requiring  to  be  cleared,  aa  well  as 
seeing  that  those  cleared  be  done  in  a  proper  manner.  This  opera- 
tion ought  to  be  performed  twice  during  the  summer  season — viz., 
between  the  middle  and  the  end  of  the  month  of  June,  and  a  second 
time  in  the  month  of  August ;  and  where  the  trees  are  growing 
among  vegetation  of  a  rank  description,  the  same  process  may  require 
to  be  repeated  for  two  or  three  years  successively,  or  at  least  until 
the  young  trees  have  risen  above  the  rank  growth  of  the  herbage  in 
the  summer  season. 

1677.  Young  trees,  besides  being  apt  to  be  injured  by  grass  and 
other  common  weeds,  are  often  still  more  seriously  hurt  by  furze  and 
broom  grovring  among  them.     It  very  often  happens  that  young  trees 
are  planted  where  furze  and  broom  have  been  cut  down  and  not 
grubbed  out  by  the  roots,  in  which  case  the  furze  in  particular  is  sure 
to  push  out  a  stronger  and  more  vigorous  growth  than  ever  the 
following  year.     Wherever  this  may  have  been  the  case,  the  planter 
ought  to  have  particular  attention  paid  to  such  parts,  and  see  that 
the  young  growths  of  the  furze,  as  they  rise  up,  do  not  hurt  the 
young  trees.     For  clearing  away  these  shoots,  a  strong  sickle  will  be 
found  to  answer  the  purpose  well ;  and  in  the  doing  of  the  work, 
they  ought  to  be  shorn  clean  by  the  surface  of  the  ground  wherever 
they  are  found  among  the  young  trees,  whether  they  may  be  injuring 
them  in  the  meantime  or  not;  for  though  the  furze  may  not  hurt 
the  young  trees  in  many  places  in  a  young  plantation  for  the  first 
year  of  its  growth,  it  will  decidedly  do  so  the  second  year,  when  it 
iMrill  be  much  more  difficult  to  get  the  better  of  it     Therefore  it  is 
always  necessary  to  cut  such  rubbish  during  the  first  year  of  its 
growth,  when  in  a  soft  state ;  besides,  if  it  is  allowed  to  stand  un- 
disturbed upon  the  ground  for  a  whole  year,  it  gives  shelter  to 
rabbits,  hares,  and  other  vermin,  which  are  always  a  most  dangerous 
stock  in  young  plantations. 

1678.  Where  furze  has  been,  even  although  it  may  have  been 
grubbed  up,  it  is,  we  are  aware,  a  most  difficult  matter  to  take  it  out 
so  clean  as  to  prevent  any  roots  that  may  be  left  in  the  ground 
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sending  np  shoots  of  considerable  strength  the  first  summer  after; 
consequently,  it  is  necessary  to  attend  in  a  particular  manner  to  those 
young  plantations  where  furze  has  existed  previous  to  the  young 
trees  being  planted.  We  have  frequently  seen  large  tracts  of  yonng 
plantations  entirely  ruined  from  not  having  been  cleared  from  rubbish 
in  due  time ;  and  in  such  a  case,  where  this  necessary  clearing  of  the 
young  trees  has  been  neglected,  a  replanting  of  the  ground  must  take 
place  before  anything  good  can  be  expected.  This  of  course  is  the 
cause  of  a  great  outlay  of  money,  all  which  might  have  been  saved 
had  due  attention  been  paid  at  first. 

1679.  The  necessary  expense  of  doing  this  sort  of  work  is  but 
trifling.  We  generally  employ  a  man,  with  a  number  of  young 
people  proportionate  to  the  extent  to  be  operated  on,  from  the  be- 
ginning of  June  to  the  end  of  August,  constantly  clearing  among  the 
young  plantations ;  and  we  find  that  where  no  furze  is,  the  expense 
of  keeping  clear  a  young  plantation  for  the  first  three  years,  taking 
the  extent  cleared,  is  about  16s.  per  acre;  and  where  there  is  furze 
to  contend  with,  the  operation  costs  about  25  s.  per  acre,  until  the 
trees  rise  above  it 

In  asserting  the  above,  as  to  the  expense  of  keeping  young  trees  in 
a  plantation  clear  of  weeds,  &c.,  we  do  not  mean  to  say  that  the  whole 
of  the  trees  growing  in  a  plantation  will  require  to  be  so  dealt  with — 
that  will  depend  entirely  upon  the  nature  of  the  original  grasses,  &a, 
growing  on  the  surface.  It  is  quite  possible  that  not  even  one-fourth 
the  extent  of  a  plantation  may  require  to  have  the  young  trees  thus 
cleared ;  but  wherever  they  are  likely  to  suffer  from  weeds,  &c.,  they 
should  be  attended  to  in  the  manner  advised.  Indeed,  a  good  deal 
depends  on  the  size  of  the  trees  used,  as  when  these  are  large  they 
require  to  be  cleared  only  the  first  year,  and  in  this  case  5s.  per 
acre  will  be  found  enough  for  the  expense  necessary  to  keep  them 
clear  of  weeds — ^all  depending  on  the  size  of  the  plants  and  the  com- 
parative strength  of  the  herbaga 
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CHAPTER  XII. 


SECTION   I. — UTILITY  OF   PROPRISTOBS    HAYING    THEIR    OWN    HOME   NURSERIES. 

1680.  Thut  every  proprietor  of  land  who  has  occasion  to  plant 

young  forest-trees  to  any  considerable  extent,  should  have  a  piece  of 

ground  adapted  for  the  raising  of  young  trees,  is  quite  consistent  with 

good  management  in  forest  operations.     But,  except  in  the  case  of 

extensive  hill  and  moorland  properties,  on  which  a  large  extent  of 

planting  is  annually  and  regularly  carried  on,  which  are  situated  far 

fix)m  public  nurseries,  and  on  which,  therefore,  it  is  often  advisable, 

as  a  point  of  economy,  to  establish  such  extensive  nurseries  as  to 

supply  the  greater  part  of  the  young  trees  required,  we  do  not  here 

mean  to  advise  that  every  proprietor  should  be  his  own  nurseryman ; 

for  the  raising  of  forest-trees  to  such  an  extent  on  most  estates  where 

planting  is  only  done  by  times,  and  not  regularly,  would  be  altogether 

out  of  the  question.     No  proprietor's  forester,  however  well  qualified 

he  might  be,  can  possibly  have  sufficient  time  and  opportunity  to 

attend  to  the  minute  operations  of  raising  young  trees  from  the  seed, 

from  cuttmgs,  layers,  &c. ;  but  we  do  assert  that  a  piece  of  ground 

kept  as  a  reserve  nursery  is  absolutely  necessary  on  such  places,  in 

order  to  good  management. 

In  order  to  point  out  the  utility  of  proprietors  having  their  own 
home  nurseries,  and  to  show  to  what  extent  it  is  advisable  for  them 
to  cultivate  their  own  young  trees  previous  to  planting  them  out  into 
the  forest,  we  shall  here  give  a  statement  as  to  our  manner  of  pro- 
ceeding on  places  of  moderate  extent  with  regard  to  this  operation, 
and  afterwards  we  shall  also  give  an  outline  of  our  manner  of  pro- 
ceeding with  a  nursery  suitable  for  an  estate  where  extensive  planta- 
tions are  being  annually  laid  down. 

1681.  On  estates  where  planting  is  conducted  to  a  moderate  extent, 
from  1  to  2  acres  may  be  occupied  as  nursery-ground.  In  this  all 
the  oaks  required  may  be  raised  from  the  acorn ;  and  the  forester 
should  get  a  regular  supply  of  acorns  to  enable  him  to  keep  up  a 
succession  of  plants  for  planting  out  into  the  forest-ground  every  year. 
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Having  such  a  piece  of  ground  occupied  as  a  nursery,  the  forester 
will  be  enabled  to  raise  his  oaks  to  a  pretty  laige  size  previous  to 
planting  them  out,  which  is  of  great  advantage  on  many  properties 
where  there  is  much  game  to  contend  with ;  and,  besides,  when  they 
are  grown  of  a  tall  character  they  are  not  apt  to  be  choked  by  long 
grass  and  strong  weeds  overtopping  them.  To  get  such  plants  as  we 
here  refer  to  from  the  common  nurseries  would  cost  a  very  high  price, 
if  they  could  be  got  at  all — that  is,  strong  well-rooted  plants  from  4 
to  5  feet  high ;  whereas,  when  reared  in  the  home  nursery,  they  cost 
the  proprietor  comparatively  little.  The  forester  need  not  raise  all 
his  oaks  to  a  large  size  previous  to  planting  them,  but  only  a  part,  so 
far  as  may  be  required ;  and  in  order  to  have  plants  of  a  stronger  and 
bushier  character  than  he  could  have  from  public  nurseries,  he  will 
have  it  in  his  power  to  give  them  abundance  of  room,  plant  from 
plant,  in  the  rows.  In  the  same  way  the  forester  may  raise  other 
hardwood  trees  to  a  large  size,  as  well  as  pines,  larches,  piceas,  fiis, 
&c.,  as  his  case  may  require,  which,  when  he  has  them  grown  to  the 
desired  strength,  he  can  plant  out  into  the  forest-ground  to  fill  up 
vacancies  which  may  have  occurred  in  the  young  plantations,  or  to 
make  new  plantations  to  have  an  immediate  effect,  if  that  is  con- 
sidered desirable. 

1682.  No  proprietor's  establishment  of  moderate  extent  can  be 
said   to  be  complete,  as  relates   to  his   plantations,  without  such 
accommodation  as  we  have  just  described.     Without  such  a  reserve 
nursery,  no  forester  can  have  young  trees  at  command  in  order  to 
meet  the  demands  of  his  employer,  as  occasion  may  sometimes  le- 
quira     Without  such  a  reserve  nursery,  no  gentleman  can  reason- 
ably expect  to  have  forest  operations  conducted  properly.     It  would 
be  folly  to  send  40  or  50  miles  to  a  nurseiyman  for  a  few  good  trees 
to  answer  some  particular  purpose,  when  the  same  could  be  got 
more    conveniently  and  more  safely  from  the  home  nursery  ;  and 
even  after  sending  for  them,  they  might  not  be  such  as  were  expected. 
Difficulties  of  this  kind  we  have  ourselves  experienced  in   certain 
situations ;  but  where  we  have  had  the  accommodation  of  a  home 
nursery,  we  have  been  able  at  all  times  fully  to  meet  the  demands 
of  our  employer,  and  that  at  a  very  moderate  expense.     Therefore 
it  is  that,  having  experienced  the  disappointments  attendant  upon 
the  want  of  a  reserve  nursery,  we  would  here  urge  every  proprietor 
of  moderate  extent  to  adopt  the  system  of  having  one,  merely  with 
the  view  of  raising  a  few  particularly  good  trees  for  particular  pui^ 
poses.     The   extent  of  ground  to    be   occupied  must  of  course  be 
regulated  according  to  the  probable  demand — ^that  is,  if  the  foreflt- 
grounds  be  somewhat  extensive,  two  or  perhaps  three  acres  may 
not  be  too  much ;  and  if  they  are  not,  half  an  acre  may  be  quite 
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enough.  In  making  such  a  nursery,  never  let  it  be  in  a  sheltered 
or  low-lying  part,  for  there  the  young  trees  would  be  drawn  up 
and  weakly ;  neither  make  it  upon  a  stifif  clay  soil,  for  in  such  a 
soil  young  trees  never  make  good  roots :  but  let  the  situation  be 
rather  an  exposed  one,  with  a  light  friable  soil.  There  the  young 
trees  will  become  bushy  and  hardy,  and  also  throw  out  numerous 
fibrous  roots,  which  is  always  favourable  to  the  healthy  growth  of 
young  forest-trees  having  to  be  transplanted. 

1683.  The  foregoing  statements  in  regard  to  nurseries  have  refer- 
ence only  to  such  establishments  as  are  suitable  for  comparatively 
small  and  moderately-sized  properties  On  extensive  properties,  say 
such  as  those  on  which  there  are  from  6000  to  15,000  acres  under 
wood,  and  on  which  there  are  some  300  or  500  acres  of  land  planted 
annually,  the  case  is  altogether  different.  On  Lord  Seafield's  Strath- 
spey estate,  for  example,  there  are  planted  upwards  of  1,000,000 
of  trees  yearly.  There  there  is  a  home  nursery  of  some  12  acres 
in  extent,  in  which  are  reared  the  greater  part  of  the  young  trees 
required.  In  this  nursery  is  kept  a  regular  staff  of  people  for  the 
purpose,  who  attend  to  rearing  the  young  trees  of  the  various  sorts 
to  aU  the  stages  wanted,  and  by  this  means  every  tree  used  is 
naturalised  to  the  climate  before  it  is  planted  out,  which  is  a  great 
matter  in  tree-culture;  and  besides,  from  this  establishment  the 
proprietor  is  enabled  to  have  his  trees  raised  at  a  comparatively 
cheap  rate.  This,  of  course,  arises  from  the  extent  being  sufficient 
to  support  an  establishment  of  people  for  the  purpose,  which  could 
not  follow  the  operation  on  a  small  scale. 


SECTION  11. — MANAOEMIBNT   OF  THE  NURSERY. 

1684.  In  the  preceding  section  we  recommended  the  establish- 
ment of  reserve  nurseries,  in  connection  with  the  woodlands,  on 
moderately  small,  and  on  somewhat  extensive  landed  properties,  say 
on  those  ranging  from  4000  to  15,000  acres  in  extent,  on  which  the 
woodlands  might  extend  from  400  acres  to  1500  respectively,  as 
on  such  sized  properties  planting  is  not  generally  performed  regularly, 
but  only  from  time  to  time,  on  a  small  scale,  and  therefore  would 
not  pay  the  expense  of  keeping  up  a  regular  nursery  establish- 
ment. But  on  the  other  hand,  we  recommended  that  on  extensive 
hill  and  moorland  properties,  say  on  such  as  might  range  in  extent 
from  30,000  to  50,000  acres,  and  on  which  it  was  contemplated 
tx>  plant  annually  400  acres  for  a  series  of  years,  regtdar  nurseries 
should  be  established,  both  in  order  to  facilitate  the  planting  opera- 
tions generally,  and  to  have  the  supply  of  plants  at  the  cheapest 
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possible  rate.  As,  therefore,  we  have  found  from  experience  that 
a  regular  nursery  establishment  is  highly  advantageous  on  extensive 
properties,  where  it  is  contemplated  to  plant  on  a  large  scale  for  a 
series  of  years,  we  propose  in  this  section  to  lay  down  such  a  scheme 
of  nursery  culture  as  may  be  found  suitable  and  advantageous  for 
planting  operations  on  large  properties,  say  on  such  as  those  on 
which  it  is  purposed  to  plant  400  acres  annually  for  a  period  of 
fifteen  or  twenty  years. 

1685.  As  the  establishment  of  such  a  nursery  is  necessarily 
attended  with  considerable  expense  at  the  outset,  the  whole  thing 
should  be  carefully  and  maturely  considered  by  the  forester  wbo 
is  to  manage  it  before  he  embark  in  it.  If  this  is  not  attended  to, 
disappointment  to  a  very  large  extent  may  ensue.  In  taking  up  the 
subject,  therefore,  we  shall  do  so  at  considerable  length,  in  order 
to  lay  down  such  a  groundwork  of  the  art  of  nursery  culture  as 
may  guide  any  intelligent  forester  who  may  undertake  the  rearing 
of  young  trees,  for  planting  out  and  making  large  plantations  on 
an  extensive  property. 

1686.  The  first  point  to  consider  is  the  part  of  the  property  on 
which  the  nursery  should  be  situated ;  and  this,  of  course,  should 
be  as  near  to  the  centre  of  the  intended  planting  operations  as 
possible.  If,  however,  after  fixing  upon  a  certain  field  for  the  site, 
it  should  be  found  that  the  land  is  of  a  heavy  clayey  nature,  such 
a  site  should  at  once  be  objected  to,  as  on  it  young  trees,  and 
especially  those  of  the  coniferous  kinds,  could  not  be  expected  to 
make  such  fibrous  roots  as  are  necessary  in  order  to  insure  entire 
success  in  the  rearing  of  the  plantations  to  be  made  from  it.  In 
choosing  the  site,  therefore,  let  it  be  on  a  light  loamy  soO,  although 
it  should  lie  a  mile  or  more  from  the  centre  of  the  intended  opera- 
tions, as  the  advantages  to  be  gained  in  the  superior  state  of  the 
plants  from  such  a  soil  will  far  overbalance  any  disadvantages  in 
regard  to  distance  in  canying  the  young  trees  to  their  permanent 
positions. 

1687.  The  point  as  to  soil  being  arranged,  the  next  is  to  see 
whether  the  site  is  satisfactory  in  other  respects — namely,  wheUier 
it  be  not  too  much  exposed  to  cutting  winds  in  spring,  too  much 
surrounded  by  wet  and  undrained  lands,  too  much  sheltered  by  trees, 
or  having  an  eastern  or  northern  aspect.  In  short,  all  these  ]x>ints 
should  be  avoided,  as,  if  the  site  be  too  much  exposed  to  cutting 
winds  in  spring,  the  young  plants  would  suffer  such  a  check  as 
to  impair  their  health  and  vigour ;  if  much  surrounded  by  wet 
and  undrained  lands,  frosts  would  be  induced  in  the  early  part  of 
summer,  and  consequently  the  young  shoots  of  plants  of  early  growth 
would  be  injured ;  if  much  sheltered  by  trees,  the  young  plants  would 


f* 
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become  drawn  up  and  of  a  weakly  habit,  and  when  put  out  into 
the  plantation-ground,  would  suffer  such  a  check  as  to  prevent  their 
progress  for  a  considerable  time ;  and  if  Ijdng  to  the  east,  the  effects 
of  the  morning  sun  in  April  on  the  plants  after  a  night's  frost  would 
be  injurious ;  and  if  to  the  north,  the  ground  would  be  cold,  and 
could  not  be  satisfactorily  wrought  for  the  sowing  of  the  seeds 
till  the  season  was  well  adyanced.  In  choosing  the  site,  therefore, 
let  the  soil  be  rather  light  than  otherwise ;  let  it  be  neither  much 
exposed  nor  much  sheltered ;  let  it  be  in  a  rather  dry  and  culti- 
vated part  of  the  estate ;  and  let  it  have  a  south  or  south-west 
exposure  if  possible,  or  at  any  rate  nearer  to  the  south  and  west 
points  than  to  the  north  and  east. 

1688.  These  points  all  arranged,  the  next  step  is  to  ascertain 
what  extent  of  ground  will  be  necessary  for  the  rearing  of  the 
quantity  of  young  trees  that  may  be  required.  We  shall  suppose 
that  the  estate  on  which  the  nursery  is  to  be  established  is  in  a 
part  of  the  country  suitable  for  rearing  oak  and  other  hardwooded 
trees  on  the  lower  parts  of  it,  and  that  it  is  found  desirable  and 
necessary  to  rear  a  large  proportion  of  pine  and  larch,  both  for 
nurses  to  the  hardwood,  and  for  making  pine  and  larch  plantations, 
without  hardwoods,  on  the  higher  parts. 

1689.  In  paragraph    1684  we   proposed   to   lay  down   such   a 
scheme  of  nursery  culture  as  might  be  found  suitable  for  plant- 
ing operations,  to  the  extent  of  400  acres  annually ;  and  in  para- 
graph 1688  we  assumed  that  the  sorts  required  would  be  hard* 
^woods  of   all  the   various   kinds,  with  a  large  proportion  of   pine 
and   larch,  both  for  nurses,  and  for  making  plantations,  exclusive 
of   hardwoods,  on   the  hilly  parts  of  the  estate.     The  next  point, 
then,  in  order  to  ascertain  the  extent  of  ground  required  for  the 
nursery,  is  the  proportion  of  larch  and  pine  plants  that  are  likely 
to   be  wanted,  as  compared  with  the  hardwooded  sorts.     We  shall 
at   once  define  this  by  supposing  that  200  acres  are  to  be  planted 
annually  on  the  lower  parts  of  the  property  with  hardwoods,  and 
-with  larch  as  nurses;  and  that  other  200  acres  are  to  be  planted 
annually  on  the  higher  portions,  with  an  intermixture  of  larch  and 


1690.  From  this  it  would  follow  that  to  plant  200  acres  annu* 
ally  "with  hardwoods,  at  say  12  feet  apart,  about  61,000  of  them 
^w^ould  require  to  be  produced  annually,  besides  484,000  larch  as 
nurses ;  and  that  to  plant  annually  200  acres  of  the  higher  grounds 
vritb-  larch  and  pine,  say  in  equal  proportions,  and  at  4  feet  apart, 
nearly  300,000  of  each  of  these  sorts  would  have  to  be  produced 
to  meet  the  annual  demand ;  or,  in  all,  as  follows : — 

2  K 
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Hardwoods,    .....         61,000 
Larch,  .....        784,000 

Pine, ......        300,000 


1,145,000 


1691.  These  61,000  oaks, including  a  few  other  hardwooded  sorts, 
which  are  supposed  to  be  required  yearly,  will  occupy  a  space  of  nur- 
sery ground  equal  to  about  three-quarters  of  an  acre;  the  784,000 
larch    plants  will  occupy  another   space  equal  to  5  acres ;  while 
the    300,000  pines  also  required    each   year  will  occupy   another 
space  equal  to  1  ^  acre— thus  giving  an  extent  of  nurseiy  ground 
equal  to  7  acres  1  rood  as  having  to  be  cleared  of  its  crop  each 
year  successively,  in  order  to  plant  400  acres  of  the  woodlands  annu- 
ally.    Next,  as  the  oak  plants,  which  form  the  great  bulk  of  the 
hardwoods,  must  stand  three  years  in  the  nursery-lines  before  they 
are  sufficiently  strong  to  plant  out  into  their  permanent  sites,  these 
will  require  to  be  progressing  at  the  different  stages  between  one 
and  three  years — three  regular  successive  crops  of  this  tree,  each 
on  an  extent  of  ground  equal  to  three-quarters  of  an  acre ;  and 
thus,  under  hardwoods  alone,  2  acres  1  rood  of  the  nursery-ground 
will  be  constantly  occupied.     Again,  the  larch  plants  must  stand 
two  years  in  the  nursery-lines  before  they  are  fit  for  planting  out ; 
and  as  we  have  stated  above  that  5  acres  of  the  nursery  wiU  be 
required  to  produce  the  annual  quantity  of  that  tree  needed,  there 
will,  of  course,  be  twice  that  number  of  acres  necessary  to  keep  good 
a  regular  succession  of  crop — ^that  is,  there  will  require  to  be  10 
acres  of  the  nursery-ground  at  all  times  under  larch  alone.     The 
pine  plants  must  also  stand  two  years  in  the  nursery-lines  before 
they  are  fit — except   in   some  cases,  on  which  it  ia  not,  for    out 
purpose,  necessary  to  calculate — for  planting  out      We  have  said 
that  Ijs  acre  of  the  nursery  will  be  required  to  furnish  the  anninil 
quantity  of  that  tree   needed,  so   that,  as  the  plants   must    have 
two  years  in  the  lines,  there  must  be  twice  that  extent  necessary 
to  keep  up  the  regular  supply — that  is,  there  will  require  to    be 
3  acres  of  the  nursery-ground  at  all  times  under  pine-trees  alone. 
From  these  calculations,  then,  it  is  brought   out  that  the   whole 
extent  of   nursery-ground  constantly  under   hardwoods,  larch,  and 
pine,  must  be  15   acres  1  rood.     Besides  this  extent  of   nursery- 
ground,  which  must  be  kept  constantly  under  a  crop  of  young   trees 
of  the  various  successive  ages  required,  there  would  also  have   to 
be  a  portion  equal  to  three-quarters  of  an  acre  regularly  put  under 
green  crop  each  year  preparative  for  planting  oak  upon  it  the  year 
following ;  and  another  portion,  equal  to  6  acres,  would  also   have 
to  be  undergoing  a  similar  preparation  each  year  for  the  planting 
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of  larch  upon  it,  while  a  third  portion  of  1^  acre  would  require 
to  be  similarly  dealt  with  as  a  preparation  for  the  planting  of  pine 
upon  it  the  year  following.  In  addition  to  these  specified  quanti- 
ties, 1  acre  would  have  to  be  allowed  for  the  sowing  of  oak,  larch, 
and  pine  seeds  ;  nearly  half  an  acre  for  manure  and  compost  heaps ; 
nearly  1  acre  as  borders,  for  layering  and  engrafting  various  species 
of  trees ;  and  1  acre  wotdd  have  to  be  allowed  for  roads,  walks,  &c. 
The  whole  extent,  therefore,  of  nursery-ground  required  for  the 
rearing  of  trees  sufficient  to  plant  annually  400  acres  of  plantation 
land  will  stand  thus  : — 


To  be  coDBtantly  under  1,  2,  and  3  yean'  transplanted  oak, 
wiUi  other  hardwoods,  .  .  .  .  . 

To  be  kept  constantly  under  1  and  2  years'  transplanted  larch, 
To  be  kept  constantly  under  1  and  2  years'  transplanted  pine, 
To  be  kept  constantly  under  green  crop,  preparative  for  hard- 
woods, larch,  and  pine, 
Allowance  for  sowing  seeds  as  described, 
for  manure  and  compost  heaps, 
borders  for  layering  out,  engrafting,  &c.  &c. 
for  roads  and  walks,  &c., 


R.    p. 


99 

9> 
99 


2 

1     0 

10 

0     0 

3 

0    0 

7 

1     0 

1 

0    0 

0 

1  20 

0 

3  20 

1 

0    0 

Total  extent  of  nursery  required,     .  .  .      25    3    0 

1692.  This  seems  a  large  extent  of  nursery-ground  for  the  rear- 
ing of  1,145,000  plants  annually,  and  it  is  indeed  large  in  propor- 
tion to  that  on  which  public  nurserymen  would  rear  the  same 
quantity  of  trees ;  but  as  in  public  nurseries  the  young  plants  are 
generally  crowded  and  drawn  up,  and  often  no  proper  attention  is 
paid  to  the  rotation  described,  we  are  desirous  to  show  to  common 
foresters  how  a  nursery  should  be  managed  in  order  to  rear  a  sound 
and  healthy  stock,  and  not  how  it  may  be  carried  on  so  as  to  have 
their  trees  at  the  cheapest  possible  rate  at  the  time  of  planting, 
as  there  is  no  doubt  that  the  more  healthily  young  plants  can  be 
reared  the  cheaper  is  the  operation  of  planting  in  the  end,  and 
the  more  satisfactory  its  results  in  every  respect.  It  is  perhaps 
not  generally  known  that  when  plants  are  crowded  in  the  nursery- 
lines  so  as  to  take  up  the  least  possible  space  of  ground,  and  pro- 
duce the  largest  possible  number  of  them  from  a  given  extent,  they 
are  badly  rooted,  and  many  of  them  die  when  put  out  Besides 
this  evil  in  regard  to  nursery  culture,  we  have  invariably  observed 
that  in  nurseries  where  no  attention  is  paid  to  green-cropping  the 
land  regularly  previous  to  putting  young  trees  upon  it,  they  are 
unhealthy  and  stunted,  and  are  therefore  subject  to  disease  after  they 
are  planted  out;  hence  one  great  cause  of  the  unhealthiness  we 
observe  in  many  young  plantations  at  the  present  day.    We  maintain, 


516  MANAGEMENT  OF  THE  NURSERY. 

therefore,  that  the  extent  set  down  is  not  too  large  for  the  object  in 
view — ^naniely,  for  the  rearing  of  a  healthy  supply  of  trees  for 
annual  plantations  to  the  extent  and  of  the  kinds  described. 

1693.  We  may  however  state,  that  if  it  were  intended  to  rear 
larch  and  pine  of  the  description  called  one-year  transplanted,  a 
few  acres  less  than  has  been  given  would  be  sufficient,  as,  in  such 
a  case,  the  class  of  plants  named  would  only  remain  one  year  in 
the  nursery-lines,  and  consequently  only  one  compartment  of  ground 
would  be  annually  required  for  them,  instead  of  two  as  in  the  scheme 
we  have  given.  But  we  need  not  comment  on  this  point,  as  every 
intelligent  forester  must  be  aware  that,  according  to  the  number 
of  years  young  trees  are  respectively  required  to  stand  in  the  nur- 
sery-lines, there  must  be  a  correspondent  number  of  compartments  in 
the  nursery  occupied  by  them,  in  order  to  keep  up  a  regular  succes- 
sion for  going  out  every  year. 

1694.  The  extent  of  ground  having  been  fixed  on — based  on 
such  calculations  as  we  have  given,  and,  in  the  case  under  considera- 
tion, it  is  supposed  to  be  26  acres  in  round  numbers — the   next 
step  in  the  order  of  the  work  is  to  have  it  thoroughly  drained.     This 
should  be  attended  to  in  an  especial  manner,  as  if  not,  the  after- 
prosperity  of  the  crop  wiU  be  very  unsatisfactory.    One  point  to  attend 
to  in  the  drainage  of  land  for  a  nursery  is  to  have  all  the  drains 
made  so  as  to  empty  into  a  deep  well  on  the  lowest  part  of  the  site. 
This  is,  of  course,  meant  to  supply  the  nursery  with  water,  to  be 
lifted  by  means  of  a  pump ;  and  this  done,  a  large  drain  should  be 
made  from  the  well,  so  as  to   allow  the  overflow  water  to  escape 
from  it  at  a  point  about  5  feet  under  the  surface,  and  1  foot  under 
the  level  of  the  drains. 

1695.  The  land  having  been  drained,  the  next  step  is  to  have 
it  trenched  at  least  2  feet  deep.  In  doing  this,  all  stones  should 
be  removed  down  to  the  size  of  a  common  hen  egg,  as  the  fewer 
stones  there  are  left  in  the  preparation  of  nursery-ground  the  better 
will  the  work  of  the  culture  be  performed  in  it  afterwards.  In 
performing  the  work  of  trenching,  the  land  should  be  levelled  as  far  as 
may  be  judicious,  considering  its  general  surface,  as  it  does  not  suit 
to  level  after  trenching,  because,  were  this  done,  some  parts  would 
necessarily  have  to  be  reduced,  and  would  therefore  be  made  poor 
compared  with  the  parts  that  had  soil  added  to  them. 

1696.  The  draining  and  trenching  performed,  say  by  the  month 
of  November,  the  land  should  be  ploughed  regularly  all  over,  and 
left  in  this  state  to  be  ameliorated  by  the  action  of  the  frosts  and 
rains  of  winter.  The  following  season  it  should  be  properly  ploughed 
and  harrowed,  so  as  to  reduce  the  surface  to  as  fine  a  mould  as 
possible,  and  at  the  same  time  all  stones  that  may  have   been  left 
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should  be  carefully  removed ;  afterwards  it  should  be  drilled  up  by 
the  plough,  manured  with  good  and  well-rotted  dung,  and  sown 
down  with  turnip,  mangold-wurzel,  or  any  such  crop,  in  order  to 
clean  and  enrich  the  soil,  and  bring  it  to  a  proper  condition  for 
after-use  as  a  nursery  for  young  trees. 

1697.  During  the  summer,  while  this  green  crop  is  being  culti- 
vated on  the  proposed  nursery  site,  it  should  be  enclosed  by  a  proper 
and  substantial  fence,  if  it  have  not  one  on  it  previously.  This  may 
consist  of  a  stone  wall,  a  hedge,  a  wooden  paling,  or  a  wire  fence, 
as  the  circumstances  of  the  case  may  suggest ;  observing  in  what- 
ever kind  of  fence  is  erected  to  make  it  proof  against  hares  and 
rabbits,  as  weU  as  against  heavy  animals  that  may  be  grazed  in 
the  surrounding  fields. 

1698.  We  shall  now  suppose  that  the  nursery-ground  has  been 
dealt  with  as  has  been  described,  in  reference  to  draining,  trenching, 
green-cropping,  and  fencing,  and  that  the  green  crop  has  been  re- 
moved from  the  land  by  the  month  of  November.  At  this  stage  it 
is  proper  to  take  an  account  of  the  whole  work,  in  order  to  learn 
what  it  has  cost  to  bring  it  up  to  this  point ;  it  will  probably  stand 
thus: — 

Drainage  of  26  acres  of  land,  say  at  £6  per  acre,         .  .     j£156    0    0 

Trenching  26  acres,  2  feet  deep,  and  removing  stones,  say  at 

j£10  per  acre, 
Sinking  well  and  putting  in  pump,  say 
Building  large  drain  to  lead  overflow  of  water  from  well,  say 
Ploughing  26  acres  of  land  after  trenching,  say 
Preparing  26  acres  for  green  crop,  say 
Gathering  stones,  say     . 
Manure,  520  loads,  at  48.  per  load, 
Seed  for  and  so¥mig  green  crop,  say    . 
Thinning  and  cleaning  green  crop,  say 
Erecting  stone  wall  as  a  fence,  with  wire  netting  on  top,  say 

1452  yards,  at  ds.  6d.  per  yard,       .... 
Interest  on  £447,  as  outlying  for  one  year,  say  at  5  per  cent, 

^92    9    0 
Deduct  from  this  value  of  green  crop,  say  26  acres  turnips,  at 

£6  per  acre,  ......        156    0    0 


260 

0 

0 

10 

0 

0 

8 

0 

0 

13 

0 

0 

30 

0 

0 

8 

0 

0 

104 

0 

0 

12 

0 

0 

15 

0 

0 

254 

2 

0 

22 

7 

0 

By  this  statement  the  nursery  will  be  due  the  proprietor  at 

the  end  of  the  first  year  of  cropping,         .  .  .     £736    9    0 

1699.  For  the  sake  of  clearness  in  illustrating  the  subject,  we 
shall  now  suppose  that  we  have  arrived  at  this  stage  of  the  nursery 
preparations  in  November  1880.  Then,  at  that  time^and  after  the 
green  crop  has  been  removed  from  the  ground,  it  should  be  again 
ploughed  regularly  over,  and  left  in  the  rough  state,  in  order  to  have 
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the  full  benefit  of  the  winter's  frost,  &c.,  before  commencing  to  plant 
it  with  young  trees  in  the  following  spring.  The  land  having  been 
thus  treated,  the  next  step  in  the  order  of  the  work  will  be  to  have 
the  roads  and  walks  all  made  during  the  winter  months,  or  at  all 
events  before  the  beginning  of  March,  when  planting  and  sowing 
operations  will  have  to  be  commenced. 

1700.  We  have  not,  up  to  this  stage  of  onr  remarks  on  the  nur- 
sery, said  anything  as  to  the  form  in  which  it  onght  to  be  laid  out 
With  respect  to  this  point  we  should  say  that  the  nearer  it  is  made 
to  the  form  of  a  square,  it  is  the  more  likely  to  give  satisfaction  in 
regard  to  the  respective  operations  of  lining,  bedding,  and  otherwise 
working  in  it  afterwards.  It  may,  however,  be  made  in  the  form  of 
a  parallelogram,  but  on  no  account  should  the  sides  be  made  of  nn- 
equal  lengths,  or  curved,  as  in  such  cases  we  have  found  a  great  deal 
of  trouble  in  getting  the  men  to  keep  their  lines — ^whether  in  the  case 
of  planting  the  young  trees,  or  in  that  of  lining  off  the  beds  for  sow- 
ing the  seeds — parallel  with  the  walks  and  roads.  When  this  point 
is  not  attended  to,  the  grounds  invariably  look  awkward  and  unsightly. 
Besides  this,  as  a  matter  of  economy,  it  is  advantageous  to  have  all 
the  roads  and  walks  laid  off  parallel  and  at  right  angles  to  one  an- 
other ;  as  when  they  are,  the  workmen's  time  is  not  necessarily  taken 
up  with  calculations  and  measurements  in  order  to  arrive  at  certain 
points  where  other  straight  and  parallel  lines  are  required  to  agree 
with  those  in  which  they  are  engaged.  By  attention  to  this,  much 
time  and  expense  can  be  saved  in  the  working  of  the  whole.  The 
following  diagram  will  show  how  we  should  lay  off  the  proposed 
nursery,  with  its  roads  and  walks: — 
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1701.  Having  given  this  diagram,  we  propose  next  to  make  a  few 
remarks  in  description  of  what  it  is  meant  to  represent  The  double 
outer  line  A  represents  the  wall  or  outer  fence  enclosing  the  nursery 
in  the  form  of  a  parallelogram,  with  its  longest  sides,  each  supposed  to 
be  440  yards  long,  lying  from  S.E.  to  N.W.,  and  its  shortest,  each 
supposed  to  be  286  yards,  lying  from  K.E.  to  S.W.,  making  in  all  an 
enclosure  of  26  acres.  The  space  running  along  the  inside  of  the 
double  line,  and  marked  B,  represents  a  border  of  15  feet  width  all 
round  between  the  wall  and  the  walk  c ;  and  the  two  cross-walks 
which  divide  each  of  the  four  great  compartments  into  two  are  marked 
e  also,  and  are  all  5  feet  in  breadth.  The  roads  marked  i>,  and  which 
intersect  the  enclosure  in  its  whole  length  and  breadth,  are  supposed 
to  be  12  feet  wide ;  and  in  the  middle  of  each  of  the  sides  is  a  gate- 
way, as  shown  at  e,/,  g,  and  h.  The  object  of  this  arrangement  is  to 
subdivide  the  whole  ground  into  convenient  portions,  square  on  all 
their  sides,  and  parallel  to  one  another,  so  as  to  facilitate  aU  the 
operations  as  much  as  possible,  and  to  keep  one  kind  of  tree  quite 
distinct  from  another.  In  the  centre  of  the  enclosure,  and  where  the 
roads  intersect,  there  is  a  large  space  left  for  the  purpose  of  turning 
carts,  &c.,  when  it  may  be  found  necessary  to  do  so. 

1702.  We  have  next  to  describe  the  manner  of  performing  the 
work  of  subdividing  the  ground  by  roads  and  walks,  as  shown  on  the 
diagram.     First,  then,  the  whole  land  embraced  should  be  made  as 
level  as  the  general  surface  will  judiciously  admit  of ;  and  this,  of 
course,  should  be  done  in  the  act  of  trenching.     This  attended  to,  the 
roads  from  f  to  h,  and  ^  to  e,  as  well  as  the  adjoining  walks  marked 
c,  should  be  made,  by  removing  the  soil  from  them  to  the  respective 
breadths  specified,  and  to  such  a  depth  as  to  obtain  a  pretty  hard 
bottom  for  laying  on  road  material ;  and  in  the  removal  of  the  soil 
from  the  roadways  and  walks,  it  should  be  spread  equally  over  the 
borders  and  compartments,  so  as  to  improve  them.     The  soil  being 
excavated,  say  to  the  depth  of  12  inches,  a  quantity  of  broken  stones 
or  rough  gravel  should  be  carted  and  laid  in  them,  to  the  thickness 
of  at  least  8  inches,  regularly  over  alL     The  making  of  the  roads 
and  walks  brought  to  this  stage,  the  next  step  is  to  have  an  edging 
of  some  sort  planted  along  their  sides,  both  in  order  to  prevent  the 
earth  from  the  borders  and  compartments  falling  into  them,  and  to 
present  a  decided,  distinct,  and  neat  appearance  over  all  the  grounds. 
We  think  that  the  best  plant  for  this  purpose  is  the  evergreen  privet, 
as  it  is  not  easily  injured  or  thrown  into  bad  health  by  being  fre- 
quently trodden  upon,  as  box  and  many  other  plants  generally  nsed 
for  edgings  are,  when  they  are  subject  to  rough  usage.     We   have 
found  the  privet  answer  well  as  a  road -edging  in  nurseries,    and 
therefore  recommend  it  to  others  for  a  like  purpose.     The  plants  for 


MANAGEMENT   OK  THE  NURSERY.  521 

this  purpose  may  be  of  the  age  called  one-year  cuttings,  which  are 
generally  about  12  inches  high.  We  need  not  here  enter  into  a 
description  of  the  work  of  laying  in  the  plants  on  the  lines  which  are 
to  form  the  edgings  on  the  sides  of  the  roads  and  walks,  as  every 
forester  is  understood  to  be  acquainted  with  such  work ;  suffice  it  to 
say  that  the  plants  are  simply  put  in  as  a  low  hedge  along  the  sides 
of  the  roads  and  walks,  all  in  such  a  regular  way  as  to  mark  out 
distinctly  the  compartments  on  their  sides. 

1703.  We  shall  now  suppose  that  the  edgings  have  been  planted 
along  the  sides  of  all  the  roads  and  walks  as  described ;  the  next 
thing  to  do  will  be  to  have  them  gravelled,  which  could  not  be  well 
done  till  this  stage,  as,  had  they  been  gravelled  before  the  edgings 
were  planted,  they  would  have  been  injured  by  the  operation  of  tak- 
ing out  the  openings  for  them  on  each  side.  In  finishing  the  walks, 
good  hard  gravel  should  be  used,  and  on  no  account  soft  or  earthy 
matter,  as,  were  such  applied,  they  would  become  soft  and  unservice- 
able in  autumn  and  spring,  and  would  be  difficult  to  keep  clear  of 
weeds  in  summer.  In  applying  the  upper  coat  of  gravel,  it  should 
be  put  on  4  inches  deep  on  the  sides,  and  about  6  inches  deep  in 
the  middle,  so  as  to  secure  a  slight  fall  from  the  middle  to  each  side, 
and  thereby  throw  off  water  as  it  falls. 

1704.  At  this  stage  the  nursery-ground  will  be  in  a  state  fit  for 

the  reception  of  both  the  seeds  and  the  young  trees  which  it  is 

intended  to  rear  in  it;  and  supposing  that  the  roads  and  walks 

shall  have  been  all  completed,  say  by  the  1st  of  February,  the  forester 

should  then  arrange — ^if  he  has  not  done  so  previously — as  to  the 

procnring  of  the  seeds  and  young  plants  of  the  various  sorts  he 

intends  rearing ;  as,  during  the  first  year  of  a  nursery,  in  order  to 

hasten  the  usefulness  of  the  establishment,  it  will  be  necessary  to 

buy  in  young  trees  of  the  various  sorts  intended  to  be  planted  out 

into  the  plantations  the  following  year,  so  as  to  have  a  stock  on  hand 

for  use  until  plants  shall  have  been  reared  from  seeds  sown  in  the 

nursery.     In  order  to  make  this  part  of  the  subject  clear,  we  shall 

^ve  a  statement  showing  the  quantities  of  young  plants  and  seeds 

that  are  likely  to  be  required  in  commencing  such  an  establishment 

as  ive  have  under  notice.     The  statement  is  as  follows : — 

1705.  Young  trees  required  to  be  purchased  the  first  year : — 


Oak,  l-year  Beedlings,       •           .           .           . 

45,000 

;£16  17 

6 

^     2-year        „              .           .           .           . 

46,000 

23  12 

6 

^      l-year  transplanted,  . 

46,000 

33  15 

0 

Ajsh,  2-yeaT  seedLings, 

4,000 

1     8 

0 

„      1-year  transplanted,  . 

4,000 
•            • 

4    0 

0 

Carry  forward, 

£79  13 

0 
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Brouglit  forward, 
Elm,  2-7ear  Beedlings, 

„     l-year  transplanted, . 
Beech,  2-7ear  seedlings,     . 

„       1-year  transplanted, 
Alder,  S-year  seedlings,    . 
Birch,  2-year       „ 
Horse-chestnut,  2-year  seedlings,  . 
Sweet  chestnnt,  2-year        „ 
Lime-tree,  transplanted,  4  feet  high, 
Maple,  Norway,  transplanted,  18  inches  high. 
Sycamore,  1-year  seedlings, 

„  1-year  transplanted, 

Walnut,  1-year  seedlings,  . 
Poplar,  of  sorts,  1-year  cuttings,    . 
Willow,  of  sorts,  1-year  cuttings,  . 

„       hasket,  of  sorts,  1-year  cuttings, 
Scots  Pine,  1-year  seedlings, 

„  1-year  bedded. 

Larch,  1-year  seedlings,     . 

„      2-year        „ 
Spruce  Fit,  2-year  seedlings, 

„         1-year  tranaplanted,  . 
Silver  Fir,  1-year  „ 

Hedge  plants — 

Hollies,  2-year  seedlings. 

Thorns,  2-year        „ 

Total  for  Plants, 


4,000 

4,000 

1,000 

1,000 

600 

500 

200 

1,000 

200 

1,300 

1,300 

1,300 

200 

1,100 

1,100 

200 

300,000 

300,000 

784,000 

784,000 

2,000 

2,000 

2,000 

2,000 
12,000 


£79  13  O 

1  10  0 
4  0  0 
0  7  6 
0  12  6 
0  3  9 
0  5  0 
0    4  0 

0  15  0 

2  0  0 

1  10  0 
0  7  0 
10  0 

0  8  0 
10  0 

1  0  0 
0    4  0 

52  10  0 

90    0  0 

93  16  8 

294    0  0 

0  6  0 
10  0 
14  0 

1  10  O 
4  10  O 

j£633  16  5 


17 06.  The  sorts  and  quantities  of  seeds  that  will  require  to  be 
sown  in  order  to  secure  a  corresponding  supply  of  plants  for  the 
following  year  will  be  as  under: — 


Oak, 

6  bush. 

Horse-Chestnut, 

A  busk. 

Thorn,    .              1  buah. 

Ash, 

1 

1       V 

Sweet  Chestnut, 

I       V 

Scots  Pine,     .    38  lb. 

Elm, 

•    *  ,, 

Maple,  Norway, 

1     „ 

Larch,     .        .  314  „ 

Beech,     . 

"nr    » 

Sycamore, 

1     „ 

Spruce,  Norway,  J  „ 

Alder,     . 

.      Alb. 

Walnut, . 

Vtf     >» 

Silver  Fir,      .      4  „ 

Birch,     . 

A  bush. 

Holly,    . 

1  « 

As  an  appendix  to  this  statement,  we  may  add  that  the  quantities 
of  the  seeds  of  the  different  sorts  named  in  it  are  proportionate  to, 
and,  generally  speaking,  sufficient  for  the  rearing  of  similar  nxunbers 
of  plants  to  those  detailed  under  paragraph  1 705,  of  course  with  the 
exception  of  the  poplars  and  willows,  which  are  raised  from  cuttings, 
and  of  the  lime,  which  is  raised  from  layers.  If  foreign  larch  seed 
is  used,  however,  a  very  much  smaller  quantity  will  suffice  for  the 
rearing  of  the  plants  required ;  indeed  in  that  case  about  one-third  <tf 
the  quantity  stated  might  be  found  enough. 
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1707.  In  our  statement  under  paragraph  1705»  we  have  given 
the  cost  of  each  of  the  quantities  as  we  find  the  prices  to  stand  this 
year  (1880)  in  the  catalogues  of  public  nurserymen,  while  we  have 
not  given  the  cost  of  the  seeds  in  paragraph  1706.  Our  reason  for 
this  is,  that  the  prices  of  the  seeds  of  forest-trees  vary  so  much  each 
year,  according  to  the  plentif  ulness  or  scarcity  of  the  crops,  that  it  is 
impossible  to  give  anything  approaching  to  a  reliable  estimate  on  the 
subject ;  and  we  therefore  think  it  better  not  to  give  the  prices  at 
all,  than  to  state  such  prices  as  may  afterwards  tend  more  to  mislead 
than  to  inform.  Another  reason  for  not  giving  the  cost  of  the  seeds 
is,  that,  with  the  exception  of  the  sweet  chestnut,  which  must  be 
imported,  all  the  other  sorts  may  generally  be  gathered  in  good 
seasons  from  old  trees  in  any  well-wooded  part  of  the  country,  by 
young  people  employed  by  the  forester,  and  this  at  a  merely  nominal 
cost.  This,  at  least,  is  our  own  mode  of  going  to  work  in  regard  to 
getting  a  supply  of  forest-tree  seeds,  and  we  think  that  a  similar 
course  ought  to  be  pursued  by  every  forester. 

1708.  The  modes  of  gathering  the  different  sorts  of  seeds  detailed 
in  the  foregoing  statement,  the  time  of  the  year  at  which  they  are 
ripe,  and  the  way  in  which  they  are  dealt  with  in  sowing,  have  all 
been  described  in  the  Eighth  Ghapi'EB  of  this  work,  so  that  it  is 
unnecessary  again  to  refer  to  these  parts  of  the  subject.  We  may, 
however,  state,  in  a  general  way,  that  aU  seeds  should  be  gathered 
OTUy  while  they  are  dry,  and  upon  no  account  when  in  a  wet  state ; 
as  if  so,  they  could  not  fail  to  spoil,  and  in  great  part  to  become  use- 
lesa  This  point,  therefore,  should  be  carefully  attended  to  in  the 
gathering  of  all  seeds  of  trees.  Another  point  to  be  attended  to  is, 
to  see  that  the  seed  is  taken  from  trees  in  a  healthy  and  vigorous 
state,  and  never  either  from  young  trees  or  from  very  old  and  diseased 
ones  as  a  large  proportion  of  the  seeds  taken  from  young  trees. are 
found  abortive,  and  those  taken  from  very  old  and  from  diseased 
ones,  are  found  to  want  that  vitality  which  is  necessary  for  the  insur- 
ing of  healthful  plants.  We  have  gathered  extensively  the  seeds  of 
trees  in  many  parts  of  the  country,  and  from  our  experience  of  this 
branch  of  forestry,  we  advise  all  who  may  attempt  to  rear  their  own 
trees  to  be  very  careful  in  the  selection  of  the  subjects  from  which 
the  seed  is  collected :  if  they  are  not,  they  will  not  only  fail  to  have 
a  sufficient  number  of  plants  from  the  quantities  of  seeds  they  may 
collect^  but  will  also  be  sure  to  have  a  class  of  plants  inferior  in  every 
respect,  and  of  such  a  natural  constitution  as  to  involve  their  becom- 
ing matured  at  a  very  early  period  of  their  existence. 

1709.  In  illustration  of  the  point  just  referred  to,  we  may  state 
that  we  have  known  larch  seed  that  was  gathered  from  old  and 
diseased  trees  fail  to  produce  1000  plants  from  the  pound  weight, 
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while,  when  it  is  got  from  healthy  and  matured  trees,  it  ought  to  give 
3000.  Perhaps  it  is  not  generally  known  among  foresters,  that  the 
best  larch  seed  that  is  usually  collected  from  trees  grown  in  this 
country  is  unfit  for  growing  to  the  extent  of  from  one-third  to  nearly 
two-thirds  of  the  number  of  seeds  it  contains ;  and,  as  a  rule,  it  gen- 
erally follows  that  the  greater  the  number  of  healthy  seeds  iheie  aie 
in  a  given  weight  of  the  seed,  the  more  healthy  and  robust  are  the 
plants  from  it 

1710.  For  the  information  of  those  who  may  wish  to  cultivate 
nursery  stock  to  a  smaller  or  larger  extent  than  has  been  here  chalked 
out — viz.,  the  rearing  of  plants  to  supply  the  planting  of  400  acres 
annually — we  shall  give  a  tabular  statement,  showing  what  number 
of  plants  of  the  various  kinds  usually  grown  in  our  forests  may  he 
expected,  under  ordinary  circumstances  of  the  health  of  the  seeds, 
from  a  given  quantity  of  each  respectively,  and  embracing  several 
other  points  of  useful  information  for  foresters  in  the  management  of 
nurseries : — 
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1712.  With  reference  to  the  foregoing  statement,  we  have  t»ad(l 
that  the  numbers  of  plants  which  are  stated  as  being  produced  from 
the  respective  quantities  of  seeds  do  not  always  hold  good,  as  the 
result  always  depends  upon  the  quality  of  the  seed  used,  and  upon 
the  state  of  the  ground  in  which  it  is  sown ;  and  we  may  add  that 
the  result  is  very  much  affected  by  whether  the  work  of  sowing  and 
covering  the  seeds  is  properly  or  improperly  performed.  If  the  seeda 
are  sown  while  the  land  is  in  a  wet  state,  or  if  they  are  too  deeply 
covered,  the  crops  may  be  a  failure,  or  at  least  partially  so ;  but  if 
the  land  is  comparatively  dry  at  the  time  of  sowing,  and  the  work  in 
every  respect  properly  performed,  and  if  the  different  seeds  used  ai6 
of  average  qualities,  the  produce  from  them  will  be  found,  on  the 
average,  pretty  nearly  what  has  been  stated. 

1713.  Having  given  the  foregoing  statements  in  reference  to  the 
quantities  of  plants  and  seeds  required,  &c.,  we  shall  next  proceed  to 
describe  the  modes  of  planting  and  sowing ;  and  in  order  to  do  this 
the  more  clearly,  we  shall  append  another  sketch  or  diagram  of  the 
proposed  nursery.     Before  giving  this,  however,  we  must  advert  to 
what  has  been  stated  in  paragraph  1704.     It  was  there  assumed 
that  the  nursery  would  be  ready  for  the  reception  of  the  seeds 
and  young  plants  by  the  1st  of  February — which  time  will  suit 
very  well,  in  the  generality  of  seasons,  either  for  the  sowing  of 
such  seeds  as  do  not  keep  well  over  the  winter,  or  for  the  planting 
of  the  hard-wooded  sort  of  trees.     The  forester  who  intends  such  a 
nursery  establishment  as  we  are  describing,  will  then  have  all  the 
hard- wooded  portion  of  the  plants  bought  in  as  detailed  imder  para- 
graph 1705,  and  have  them  skeughed  and  in  readiness  on  the  ground 
for  planting  out  into  lines.     At  the  same  time,  it  is  also  understood 
that  the  forester  should  have  gathered  in  the  previous  autumn's  seeds 
of  the  oak,  beech,  horse-chestnut,  Norway  maple,  and  Sycamore — all 
of  which  should  be  sown  as  early  as  possible  after  they  are  collected. 
All  these  in  readiness  for  planting  and  sowing,  the  weather  open  and 
favourable,  and  the  ground  as  dry  as  is  to  be  expected  at  such  a 
season  of  the  year,  the  operations  of  the  nursery  should  be  com- 
menced without  delay ;  and  to  assist  in  describing  them,  and  in  ord^ 
to  show  the  quantities  of  ground  to  be  occupied  by  the  different 
crops,  we  now  proceed  to  give  the  diagram  referred  to  above : — 
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No.  4. 

Under  one- year  seedting  Larch. 

2  a.  3  r.  20  p. 


No.  10. 
2  a.  3  r.  20  p. 
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No.  4. 

Under  one-year  Seedling 

Larch. 
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1715.  From  this  diagram  it  will  be  seen  at  a  glance  how  we  re- 
commend to  apportion  the  different  crops  over  the  ground.  The 
compartments  1,  2,  and  3,  are  each  laid  off,  three-fourtiis  of  an  acre 
in  extent,  for  the  three  different  ages  of  oak  and  other  hard-wooded 
trees.  The  two  compartments,  Nos.  4, 4 — ^the  one  containing  2  acres 
3  roods  20  poles,  and  the  other  2  acres  20  poles,  and  in  all  5  acres, 
are  laid  off  for  the  planting  of  the  younger  class  of  larch  plants, 
called  one-year  seedlings.  The  three  compartments,  Nos.  5,  5,  5, 
one  containing  2  acres  3  roods  20  poles,  the  other  1  acre  1  rood  20 
poles,  and  the  other  3  roods,  and  in  all  5  acres,  are  laid  off  for  the 
planting  of  the  older  class  of  larch  plants,  called  two-year  seedlings. 
The  compartment  No.  6,  containing  1  acre  2  roods,  is  laid  off  for  the 
planting  of  the  younger  class  of  Scots  pine  plants,  or  one-year  seed- 
lings, and  the  one.  No.  7,  containing  also  1  acre  2  roods,  for  the 
older  class  of  Scots  pine,  or  two-year  seedlings.  The  compartments 
Nos.  8  and  9,  containing  1  acre,  and  1  rood  20  poles,  respectively, 
are  laid  off,  as  indicated  on  the  diagram,  for  the  sowing  of  the  tree 
seeds,  and  for  manure,  &c.  While  the  three  compartments,  Nos.  10, 
10,  10,  and  the  two  borders,  Nos.  10,  10,  containing  in  all  about  7 
acres,  are  assigned  for  being  put  under  some  temporary  crop  the 
ensuing  summer,  and  to  be  planted  with  young  trees  in  the  r^ular 
rotation  the  spring  after;  and  the  borders,  Nos.  11  and  12,  extending 
in  all  to  half  an  acre,  are  laid  off  as  under  hedge  plants  and  trees  for 
the  purpose  of  layering. 

1716.  We  propose  now,  as  we  could  not  well  have  done  till  at 
this  stage  of  our  remarks,  to  describe  the  method  of  going  to  work  in 
planting  and  sowing  the  different  trees  and  seeds.    But  before  taking 
up  in  detail  this  branch  of  the  subject,  it  may  be  well  to  state  that 
the  forester  should,  if  he  possibly  can,   have  engaged  for  the  work 
some  eight  or  ten  expert  men,  who  have  been  formerly  somewhat 
accustomed  to  nursery  operations,  as  altogether  inexperienced  men 
cannot  be  expected  to  do  the  different  branches  of  the  work  so  well  or 
so  satisfactorily  as  those  who  have  been  accustomed  to  them,  and 
this  he  can  always  secure  by  having  a  few,  say  two  or  three  at  least, 
who  have  been  some  time  in  a  public  nursery,  and  who  will  on.  that 
account  be  able  to  teach  the  others  how  to  operate  along  with  them. 
It  will  also  be  necessary  for  the  forester  to  have  a  good  spade  pro- 
vided for  each  man  employed,  two  large  harrow-rakes,  with  wooden 
heads,  say  24  inches  long  in  the  head,  as  used  by  nurserymen,  two 
middling-sized  iron  ones,  say  18  inches  in  the  head,  and  two  smaller 
ones,  say  12  inches  in  the  head,  all  to  be  used  in  bringing  the  earth 
to  a  fine  state.     He  will  also  require  to  have  provided,  before  the 
work  commences,  two  good  garden-lines,  on  properly  made  reels,  as 
well  as  a  12 -feet-long  measuring-rod,  distinctly  marked  in  feet  and 
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inches  all  its  length.  With  these  preliminary  instructions,  we  pro- 
ceed to  detail  the  work  of  the  nursery  in  its  order ;  and  that  this 
may  be  done  systematically,  we  shall  begin  with  compartment  No.  1, 
and  take  up  the  others  in  their  order. 

1717.  The  compartment  No.  1,  as  indicated  by  its  description  on 
the  diagram,  is  the  one  proposed  to  be  planted  with  the  one-year 
seedling  hardwoods,  as  stated  under  paragraph  1715.  The  only 
plants,  therefore,  which  are  specially  intended  for  this  compartment, 
are  the  45,000  one-year  seedling  oak,  together  with  the  1300  syca- 
more, and  the  200  walnut,  as  it  will  be  observed  in  glancing  over 
the  statement  that,  with  the  exception  of  those,  there  are  no  one-year 
seedling  hardwoods  specified.  As,  however,  the  extent  of  ground — 
three-fourths  of  an  acre — is  more  than  is  necessary  for  the  planting 
out  of  these  hardwoods,  it  will  be  necessary  to  plant  out  in  the  same 
compartment  the  4000  spruce  and  the  2000  silver  firs,  in  order  to 
fill  up  the  whole  of  the  compartment  with  plants  of  such  a  descrip- 
tion as  will  be  ready  for  removal  at  the  same  time  with  the  oak,  as 
these  firs  will  be.  Having  made  this  arrangement  as  to  the  young 
trees  that  are  to  be  planted  in  the  compartment  under  notice,  and 
having  had  them  all  properly  sheughed  at  the  one  end  of  it,  the  work- 
men will  next  stretch  their  line  from  the  one  walk  to  the  other,  as 
shown  on  the  diagram  by  the  dotted  line  a  a,  ia  order  to  form  a 
distinct  boundary  for  the  compartment.  The  line  stretched  as  in- 
dicated, and  to  the  desired  breadth,  to  suit  the  extent  of  ground 
wanted,  as  from  b  to  a,  and  laid  down  exactly  at  right  angles  with 
the  two  walks  betwixt  which  it  runs,  the  earth  should  be  properly 
levelled,  and  made  quite  firm  all  along  the  run  of  the  line,  to  the 
breadth  of  about  9  inches  on  that  side  on  which  the  work  is  to  be 
performed,  and  3  inches  on  the  opposite  ona  This  attended  to,  the 
men  engaged  should  be  instructed  to  take  out  an  opening,  say  4 
inches  deep,  along  the  whole  length  of  the  line,  exact  to  its  run,  and 
upon  that  side  of  it  on  which  compartment  No.  2  lies.  In  doing 
this,  the  cut  along  the  run  of  the  line  should  be  made  to  slope  a 
little  outwards,  and  the  earth,  as  it  is  removed  in  making  the  open- 
ing, should  be  thrown  upon  the  compartment  No.  2,  regularly  as  the 
virork  proceeds.  This  opening  along  the  line  finished,  it  will  now 
form  the  boundary  of  compartment  No.  1,  and  will  afterwards  form 
also  the  edge  of  a  temporary  walk  which  will  be  necessary  betwixt 
compartments  1  and  2.  The  next  thing  to  do  is  to  have  the  line 
lifted,  and  again  laid  down,  say  8  inches  inwards,  from  the  place  on 
-virliich  it  lay,  and  which  was  laid  off  as  the  boundary  of  the  compart- 
ment. In  lifting  the  line,  care  should  be  taken  to  lay  it  down  again 
on  the  opposite  edge  of  the  levelled  strip  of  ground,  exactly  parallel 
to  where  it  lay,  and  8  inches  inwards  on  the  compartment  now  to  be 
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operated  on.  This  done,  another  opening  should  be  made  along  its 
run,  in  every  respect  similar  to  the  last,  but  of  course  this  one  must 
be  sloped  in  the  opposite  direction,  and  towards  No.  1.  When  these 
two  openings  have  been  made,  a  level  and  smooth  strip,  8  inches  in 
breadth,  will  present  itself,  running  between  the  two  walks  from  a  to 
a,  which  will  now  form  not  only  a  distinct  boundary  to  the  compart- 
ment, but  will  also  prove  a  guide  to  the  workmen  to  keep  the  whole 
ground  level  as  the  work  of  planting  proceeds,  which  is  the  chief 
object  in  view  in  the  making  of  it 

1718.  The  men  should  next  be  directed  to  level,  with  their  spades, 
the  earth  all  along  the  back  of  the  hedges  forming  the  edging  betwixt 
the  walks  and  the  other  three  sides  of  this  compartment.  This  may 
be  done  to  the  extent  of  28  inches  in  breadth,  all  round,  and  should 
be  very  easily  done,  as  of  course  it  is  understood  that  the  ground 
along  the  lines  of  the  hedges  was  properly  level  when  they  were 
planted.  This  attended  to,  the  line  should  be  stretched  along  the 
backs  of  the  hedges,  say  24  inches  inwards  from  them,  and  an  open- 
ing taken  out  along  its  run,  with  the  slope  inwards.  The  compart- 
ment will  now  be  surrounded  by  a  level  belt  or  strip,  from  which  it 
will  be  an  easy  matter  for  the  workmen  to  keep  the  land  level  in  the 
operation  of  planting  the  young  trees,  and  which  could  not  have  been 
well  secured  otherwise. 

1719.  The  next  branch  of  the  work  will  be  to  have  an  opening 
taken  out  with  the  spade,  along  the  end  of  the  compartment  opposite 
to  that  where  the  plants  have  been  sheughed ;  and  in  doing  this  it 
should  of  course  be  taken  out  along  the  inside  of  the  level  edging 
just  completed,  but  a  few  inches  from  it,  in  order  that  its  smooth 
edge  may  not  be  disturbed  by  the  spades.  As  this  opening  is  made, 
the  earth  from  it  should  be  put  into  wheelbarrows  and  removed  to 
the  opposite  end  of  the  compartment,  and  there  laid  carefully  down 
along  its  whole  length,  in  such  a  way  as  not  to  interfere  with  the 
other  smooth  edging  made  along  the  back  of  the  hedge,  nor  with  the 
plants  that  were  sheughed,  but  in  a  line  betwixt  the  two.  At  this 
stage,  the  compartment  will  be  in  a  state  of  readiness  for  planting  the 
young  trees  in  lines,  which  operation  is  performed  in  this  manner. 

1720.  Supposing  that  the  smooth  edging  has  been  completed  along 
the  end  of  the  compartment,  and  which  was  specified  to  be  made  24 
inches  inwards  from  the  hedge,  and  that  the  opening  has  been  taken 
out  along  the  inside  of  it,  say  to  the  depth  of  some  6  or  6  inches, 
the  workmen  will  prepare  it  for  the  first  line  or  row  of  young  trees, 
by  making  it  as  nearly  as  possible  perpendicular,  as,  if  its  side  were 
left  in  a  sloping  position,  the  plants  could  not  be  easily  set  upright 
against  it.  This  prepared  and  in  readiness,  the  young  hardwood 
plants  should  next  be  brought  forward,  say  the  oak  first;  not  in 
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large  quantities^  but  only  as  many  at  a  time  as  will  plant  from  three 
to  four  rows ;  and  as  they  are  thus  brought  from  the  sheugh  to  the 
ground  in  which  they  are  to  be  planted,  the  foreman  of  the  workmen 
should  sort  them  evenly  in  his  hand,  and  cut  off  the  extreme  points 
of  the  roots,  in  order  to  cause  them  to  become  more  fibrous.    He  will 
then  lay  them  down  evenly  and  flat  on  the  ground,  and  spread  a 
little  earth  over  their  roots,  in  order  to  prevent  the  wind  or  drought 
from  drying  them ;  as  the  more  carefully  the  plants  are  dealt  with  in 
this  respect,  the  more  likely  are  they  to  succeed  well  afterwards. 
The  next  point  that  the  forester  will  have  to  attend  to,  will  be  to 
have  the  length  of  the  row  to  be  planted  properly  apportioned  to  the 
number  of  men  he  may  have  engaged  in  the  work.     To  decide  this 
point,  we  shall  suppose  that  there  are  eight  men  employed,  and  that 
the  length  of  the  row  is  48  yards ;  here,  then,  it  follows  that  each 
man  will  have  to  plant  6  yards  of  each  line  as  his  portion,  so  that 
the  forester  should  accordingly  measure  off  the  ground  for  them,  and 
make  each  man,  before  he  commences,  put  up  two  pins  in  the  levelled 
border  where  he  is  to  begin,  at  right  angles  with  the  line  of  the  rows, 
and  at  the  point  his  portion  is  to  terminate,  and  about  2  feet  apart. 
The  object  of  this  is,  that  when  the  men  commence  they  have  only 
to  b^in  the  first  plant  at  the  point  where  the  eye  comes  in  a  line 
with  the  two  pins  set  up  on  the  one  hand,  and  to  terminate  where 
the  eyes  comes  in  a  line  with  the  two  pins  on  the  other.     By  adopt- 
ing ttda  simple  mode,  each  man  will  have  justice  in  the  work,  and 
such  an  emulation  will  be  sure  to  be  excited  among  them  as  will 
cause  it  to  go  on  briskly.     These  points  all  properly  arranged,  each 
man  must  next  be  directed  to  take  in  his  hands  as  many  plants  as 
will  be  sufficient  to  plant  his  portion  of  the  row,  which  is  here 
snpxK>sed  to  be  6  yards.     Then,  as  the  plants  are  to  be  put  in  the 
rows  at  4  inches  apart,  the  men  will  each  have  to  lift  64  plants  for 
one  TOW.    Each  having  thus  supplied  himself  with  plants,  the  forester 
should  instruct  every  one  separately  how  to  lay  them  down  on  the  top 
of  the  smooth  edge  of  the  opening,  regularly  in  small  quantities,  say 
in  tens,  and  at  regular  distances  apart,  in  order  to  be  the  more  con- 
veniently handled  and  got  at  while  planting  them.     Next,  the  men 
having  the  plants  all  arranged  and  laid  out,  each  will  take  his  posi- 
tion on  the  left-hand  side  of  the  portion  of  the  row  he  is  to  plant, 
and    kneel  down  on  his  left  knee,  with  his  left  side  towards  the 
new^ly-cut  edging.     In  this  position  he  will  take  a  plant  in  his  left 
hand,  and  between  the  forefinger  and  thumb,  laying  hold  of  it  about 
one  inch  above  the  part  forming  the  junction  between  the  stem  and 
the   root  proper ;  this  part  of  the  stem  he  will  place  exactly  on  the 
angle  on  which  the  line  rested  when  the  opening  was  made  for  the 
roots  of  the  plants,  and  at  the  extreme  left-hand  side  of  his  portion 
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to  be  planted,  keeping  the  second  joint  of  his  forefinger  flat  on  the 
angle,  and  his  thumb  downwards.  The  first  plant  thus  held  in  the 
left  hand,  he  will,  with  the  right  one,  draw  together  a  quantity  of  the 
finest  of  the  loose  earth  lying  in  the  opening  before  him,  sufficient  to 
cover  properly  the  roots  and  to  keep  it  in  its  place,  and  this  he  will 
lay  upon  the  roots  in  a  careful  and  proper  way,  giving  it  a  slight 
press  with  the  right  hand  to  prevent  its  getting  detached  from  the 
smooth  wall  of  earth,  and  thereby  allow  the  plant  to  fall  from  its 
place.  In  the  same  manner,  each  man  should  be  instructed  to  plant 
all  the  young  trees  that  fall  to  his  portion  in  the  line,  observing  to 
put  them  in  as  exactly  as  possible  4  inches  one  from  another.  The 
plants  of  the  first  line  being  all  put  in  their  places  in  the  way  de- 
scribed, the  men  will  next  take  their  spades  and  add  a  little  more  of 
the  finest  of  the  earth  to  that  already  laid  on  the  roots  with  the 
hand,  but  only  to  such  an  extent  as  to  secure  the  roots  being  covered 
regularly  with  about  3  inches  of  it,  when  the  whole  length  of  the 
line  of  plants  should  have  the  loose  earth  gently  firmed  over  the 
roots,  by  a  very  slight  tramping  with  the  forefoot.  The  work 
brought  up  to  this  stage,  the  men  should  next  dig  backwards  by 
narrow  spits,  and  lay  the  earth  on  and  towards  the  roots  of  the 
plants  till  they  are  sufficiently  covered,  and  till  the  tumed-np  soil  is 
one  foot  in  breadth,  or  so,  betwixt  the  plants  and  the  opening,  when 
a  fresh  adjustment  of  the  plants  should  take  place  along  all  the 
length  of  the  line.  This  should  be  done  by  the  men  examining  each 
his  portion,  and  taking  hold  of  such  of  the  plants  as  seem  to  lie  to 
one  side,  and  setting  them  upright  by  a  slight  pressure  with  the  fore- 
foot After  each  man  is  satisfied  that  his  plants  are  rightly  put  in, 
he  should  commence  to  dig  the  earth  full  up  to  the  general  level,  and 
continue  this  till  he  has  fully  2  feet  in  breadth  of  the  dug  ground 
betwixt  the  row  of  trees  and  the  opening  under  his  feet,  when  another 
edging  should  be  made  to  receive  another  line  of  the  young  trees. 

1721.  At  this  stage  of  the  work,  two  pieces  of  wood  will  be  re- 
quired as  Tneasuring'Sticks  for  laying-off  the  rows  at  regular  distances, 
and  parallel  to  one  another.  These,  of  course,  should  be  provided 
before  the  work  commences ;  and  as  in  the  case  of  planting  under 
notice  the  rows  will  have  to  be  2  feet  apart,  the  sticks,  as  they  are 
called,  should  be  made  exactly  24  inches  in  length.  One  should  be 
given  to  the  man  on  the  extreme  left,  and  another  to  the  man  on  the 
right  of  the  row,  as  they  will  have  to  measure  the  distance  and  ad- 
just the  line  as  each  new  edging  is  made.  The  men  on  the  extreme 
ends  thus  provided,  they  will  lay  their  measuring*sticks  doiprn^  the 
one  exactly  on  a  line  with  the  edging,  which  was  cut  24  inches  back 
from  the  hedge  on  the  one  hand,  and  the  other  exactly  on  a  line  with 
that  forming  the  boundary  on  the  other ;  and  in  doing  this,  each  in#n 
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will  place  the  one  end  of  his  stick  at  the  terminal  tree  of  the  line 
just  planted,  and  mark  off  2  feet  on  the  edging,  and  place  the  line — 
which  they  raise  betwixt  them — accordingly,  for  preparing  a  new 
edging  for  a  new  row.  This  is  done  by  stretching  the  line  tightly 
between  the  levelled  edgings  running  along  the  sides  of  the  compart- 
ment, and  afterwards  levelling  and  beating  the  earth  on  the  run  of 
the  line  as  before.  An  opening  is  taken  out  along  the  run  of  the 
newly-laid  line  to  the  depth  formerly  specified,  into  which  to  plant 
the  second  row  of  trees,  which  is  performed  in  every  respect  as  has 
been  described  in  regard  to  the  first 

All  the  plants  intended  to  be  planted  in  compartment  No.  1  should 
be  dealt  with  in  the  same  way  till  the  whole  are  finished,  taking  care, 
as  the  work  proceeds,  to  see  that  the  lines  or  rows  are  kept  at  right 
angles  with  the  sides  of  the  compartment,  and  perfectly  parallel  one 
to  another ;  as,  if  this  be  not  attended  to,  and  they  are  allowed  to 
run  diagonally,  the  work  would  look  badly,  and  give  the  grounds  an 
unpleasant  appearance. 

1722.  The  one-year  seedling  plants  all  put  in  as  directed,  the 
silver  and  spruce  firs,  which  are  of  slow  growth  when  young,  may  be 
planted  along  with  them.    In  doing  this,  the  same  mode  of  operation 
is  continued,  and  should  be  begun  just  where  the  planting  of  the 
hardwoods  terminates.     There  is  this  exception  to  be  observed,  how- 
ever, in  the  case  of  planting  these  firs.     As  they  do  not  grow  so 
rapidly  as  the  hardwoods  during  the  three  years  they  are  to  stand  in 
the  nursery,  they  do  not  require  so  much  space  betwixt  the  Vows  as 
the  hardwoods  do ;  but  as  they  form  more  dense  heads,  they  reqidre 
to  have  a  little  more  distance  betwixt  the  plants  in  the  rows.     The 
distance  betwixt  the  rows  of-  the  firs  may  therefore  be  18  inches, 
while  that  betwixt  the  plants  may  be  5  inches.     Many  nurserymen 
plant  these  sorts  even  closer  than  we  have  just  specified;  but  in 
such  cases  the  plants  are  always  found  much  drawn  up,  and  conse- 
quently weakly  in  constitution.     With  reference  to  the  firs,  we  have 
still  to  remark,  that  although  they  are  stated  as  of  two  ages — viz., 
two-year  seedlings  and  one-year  transplanted — still  they  should  all 
have  the  same  space  allowed  them  betwixt  and  in  the  rows,  as  the 
object  is  to  have  two  classes  of  plants  three  years  afterwards,  to  suit 
different  characters  of  ground,  one  a  little  taller  than  the  other,  but 
both  equally  robust  and  healthy.     Another  point  to  attend  to  in  the 
planting  of  such  firs  in  nursery  rows,  is  to  see  that  they  are  not  too 
deeply  set  in  the  earth,  as  they  never  succeed  well  when  this  is  the 
case.      In  planting  them,  therefore,  the  foreman  should  be  particular 
to  see  that  the  men  put  them  in  only  to  the  depth  they  have  stood 
in  the  seed-bed,  or  in  the  former  lines. 

1723.  Having  finished  the  description  of  the  manner  of  dealing 
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with  the  class  of  plants  specified  in  regard  to  compartment  No.  1, 
we  proceed  to  detail  how  the  two-year  seedling  hardwoods  should  be 
dealt  with  in  planting  them  on  compartment  No.  2.  But  in  taking 
up  this  part  of  the  subject,  it  is  not  necessary  that  we  should  enter 
into  particulars  regarding  the  operation  of  planting,  since  we  have 
described  this  so  minutely  in  reference  to  the  class  already  referred 
to,  and  the  same  mode  is  applicable  to  both.  On  compartment  No. 
2,  as  indicated  on  the  diagram,  it  is  proposed  to  plant  all  the  two- 
year  seedling  hardwoods,  which,  according  to  the  statement  given 
under  paragraph  1705,  will  stand  thus: — 


Oak,  two-year  seedlings, 

45,000 

Ash,        „ 

» 

4,000 

Ehn,        „ 

If 

4,000 

j)eecu,     „ 

» 

1,000 

Alder,      „ 

»                   •           • 

600 

Birch,      „ 

99 

500 

Horse-chestnut, 

» 

200 

Spanish  chestnut, 

1  »                                    •                      • 

1,000 

In  all, 


56,200 


There  are  thus  56,200  two-year  seedlings  to  plant  out  on  com- 
partment No.  2,  including  the  eight  different  sorts  named.     In  pre- 
paring this  compartment  for  planting,  its  boundaries  should  first  be 
properly  levelled  and  marked  off,  as  described  in  reference  to  those  of 
No.  1,  leaving  an  alley  or  little  walk  of  2  feet  breadth  betwixt  them. 
This  done,  the  plants  should  be  brought  forward  and  sheughed  at  one 
end  of  it,  and  the  opening  taken  out  at  the  other  preparative  to 
planting,  and  they  should  all  have  the  points  of  their  roots  removed, 
as  advised  for  the  one-year  seedlings.     The  work  of  planting  them 
in  the  rows  should  then  be  proceeded  with  in  every  respect  as  has 
been  described  in  reference  to  the  one-year  seedlings — ^but  with  this 
difference,  that  the  two-year  seedling  plants,  from  their  roots  being 
proportionately  longer,  will  necessarily  have  to  be  put  deeper  into 
the  earth. 

1724.  The  oaks  planted  first,  the  ash,  elm,  beech,  alder,  and 
Spanish  chestnut  may  all  be  made  to  follow  them  in  their  order,  of 
course  keeping  each  sort  distinct  from  the  other ;  and  they  as  ^vbU  as 
the  oak  should  be  planted  2  feet  apart  betwixt  the  rows,  and  4  inches 
apart  in  them. 

1725.  As  the  horse-chestnut  generally  grows  stronger  than  most 
other  hard-wooded  sorts  while  young,  in  planting  them  in  rows  in 
the  nursery  they  should  be  kept  about  6  inches  apart,  but  they  need 
not  be  planted  more  than  24  inches  row  from  row. 

1726.  The  birch  being  of  comparatively  slow  growth,  it  is  not 
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necessary  that  the  plants  of  it  should  have  more  than  18  inches 
betwixt  the  rows,  and  3  inches  plant  from  plant  in  them. 

1727.  In  planting  out  into  nursery  lines  the  two-year  seedlings 
enumerated  above,  as  they  are  taller  than  the  one-year  plants,  with 
but  weakly  fibres  on  their  roots,  greater  care  is  necessary  to  have 
them  made  properly  firm  in  the  earth  than  in  the  case  of  smaller 
plants,  so  that  very  considerable  attention  must  be  given  to  see  that 
this  point  is  properly  attended  to :  if  it  is  not,  many  deaths  are  sure 
to  take  place.     In  short,  in  the  case  of  the  greater  part  of  our  useful 
forest-trees,  we  always  object  to  using  two-year  seedlings  at  all,  as 
they  are  always  more  difficult  to  rear  than  one-year  seedlings ;  and 
this  arises  from  their  having  fewer  and  more  weakly  fibres  than  the 
one^year  class — ^that  is,  compared  with  the  size  of  the  plants.     Our 
reason  for  reconmiending  the  introduction  of  two-year  seedlings  at  all 
into  the  nursery  scheme  we  are  describing  is,  that  at  the  outset  of 
such  an  establishment  it  is  found  desirable  to  use  them  in  order  to 
have  plants  for  use  as  early  as  possible.     In  a  well-regulated  nursery 
establishment  of  some  years'  standing,  this  class  is  not  generally 
found  necessary,  as  there  the  different  successions  are  kept  up  regu- 
larly from  one-year  seedlings,  with  a  very  few  exceptions. 

1728.  On  compartment  No.  3,  it  has  been  arranged  that  the  class 
of  hardwood  plants  called  one-year  transplanted  should  be  used. 
According  to  the  statement  under  paragraph  1705,  they  will  stand 
thus: — 


Oak,  one-year  transplanted, 

45,000 

Ash,          „             „ 

4,000 

Elm,         „             „ 

4,000 

iSeecD,       „             „ 

1,000 

Maple,  Norway,      „ 

1,300 

Sycamore,  „            „ 

1,300 

Poplar,       „             „ 

1,100 

Willow,     „            „ 

1,300 

InaU, 


59,000 


In  planting  the  different  sorts  above  enumerated,  the  boundaries 
of  the  compartment  are  to  be  first  marked  off  as  already  described  in 
reference  to  the  preparation  of  the  others,  and  the  kinds  made  to 
follow  one  another  in  masses  respectively  as  stated — putting  the  oak 
first,  and  the  poplars  and  willows  last.  The  whole  should  be  planted 
2  feet  between  the  rows,  and  4  inches  apart  in  them.  Care  should 
be  taken  to  plant  this  class  proportionately  deeper  than  either  of  the 
two  already  referred  to,  as  they  are  taller,  and  therefore  require  a 
deeper  hold  of  the  earth.  The  only  rule  that  can  safely  be  given  in 
this  respect,  is  to  see  that  all  the  root  part  of  each  plant  is  properly 
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covered,  with  a  very  small  portion  of  the  stem  above — say  not  more 
than  one  inch.  We  make  this  remark  here,  as  we  have  invariably 
found  deep  planting,  whether  in  the  nursery  or  in  the  open  forest, 
very  injurious  to  the  health  of  the  plants  so  dealt  with.  We  do  not 
consider  it  necessary  to  enter  further  into  the  planting  of  the  class  of 
plants  imder  notice,  as  anything  we  could  say  more  would  be  a  mere 
repetition  of  what  has  already  been  stated. 

1729.  Having  now  described  the  manner  of  proceeding  with  the 
three  different  classes  of  hardwoods,  we  next  come  to  the  one-year 
seedling  larch,  which,  according  to  the  scheme  laid  down  on  the 
diagram,  are  to  be  planted  in  the  two  compartments  numbered  4,  4, 
extending  in  all  to  5  acres.      The  number  of  young  larch  to  be 
planted  in  this  extent,  according  to  the  statement  in  reference  to 
them  under  paragraph  1705,  is    784,000,      This  quantity,  then, 
planted  at  about  five  plants  to  each  foot  in  length  in  the  lines  or 
rows,  and  16  inches  row  from  row,  will,  &s  nearly  as  possible,  occupy 
the  whole  of  the  two  compartments  allotted  for  them,  after  deducting 
allowance  for  alleys.     As,  however,  it  would  not  be  found  convenient 
to  plant  such  large  compartments  as  the  two  under  notice  from  aide 
to  side  all  in  one  piece,  for  the  sake  of  conveniently  working  among 
the  young  trees  in  them  in  the  summer  season,  it  will  be  an  advan- 
tage to  have  the  entire  compartment,  or  the  one  adjoining  that  in 
which  the  hardwoods  are  supposed  to  be  planted,  divided  into  four 
equal  portions,  and  the  other  one  lying  on  the  opposite  side  of  the 
middle  road,  and  adjoining  the  smaller  one  of  No.  5,  divided  into 
three.     This  can  be  easily  accomplished,  and  ought  to  be  the  first 
thing  attended  to  in  the  work  of  preparation  for  planting,  by  running 
alleys  through  them  from  hedge  to  hedge  on  each  side,  and  in  lines 
exactly  corresponding  to  the  alleys  dividing  the  compartments  sup- 
posed to  be  planted  with  hardwoods.     Such  a  mode  of  subdividing 
such  large  compartments  is  indeed  absolutely  necessary,  not  only  to 
the  satisfactory  working  of  the  men  in  the  time  of  planting,  but,  as 
we  have  already  hinted,  also  while  cleaning  the  ground.     In  laying 
off  these  alleys,  they  should  be  made  24  inches  broad,  and  levelled 
on  the  sides,  and  properly  edged  off,  in  every  respect  as  recommended 
for  the  same  description  of  work  in  reference  to  the  divisions  of  the 
compartments  Nos.  1,  2,  and  3.     And  the  ground  behind  the  hedges 
surrounding  the  compartments  should  also  be  levelled  and  edged  off 
in  a  neat  way,  for  the  guidance  of  the  men  in  planting,  as  formerly 
described  in  reference  to  the  hardwood  compartments.     The  com- 
partments will  now  be  in  readiness  for  receiving  the  plants. 

1730.  It  is,  of  course,  to  be  understood  by  the  forester  that,  in 
purchasing  his  seedling  larch  plants  for  a  nursery  stock,  he  should 
have  them  of  a  first-rate  class,  stout,  and  on  no  account  of  a  weakly 
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habit,  as  the  success  of  the  after  crop  from  them  will  entirely  depend 
upon  whether  he  choose  plants  of  a  weakly  or  strong  constitution. 
If  he  unfortunately  choose  them  of  the  former  class,  the  trees  pro- 
duced from  them  will  most  assuredly  be  of  a  similar  character; 
while,  if  he  have  the  good  sense  and  skill  to  choose  them  of  the 
latter  description,  this  characteristic  is  an  indication  that  they  have 
been  reared  from  sound  seed  taken  from  sound  trees,  and  that  a  crop 
of  good  sound  trees  may  reasonably  be  expected  under  ordinarily  fair 
circumstances  of  after-management.  The  criterion,  in  regard  to  really 
good  one-year  seedling  larch,  is  plants  not  tall  nor  drawn  up,  but 
stout  and  firm  of  stem,  and  on  the  average  not  much  over  3  inches 
high  above  the  root,  with  the  buds  large,  prominent,  well  ripened, 
and  well  defined.  Many  are  in  the  habit  of  choosing  their  seedlings 
of  the  class  under  notice  more  for  their  height  than  for  any  other 
quality,  which  is  a  great  mistake,  as  we  have  invariably  found  that 
larch  seedlings  are  taller  in  proportion  as  they  are  crowded  in  the 
beds  and  rushed  up  by  force  of  manure.  Weakly  plants  may  be 
drawn  up  tall  so  as  to  appear  to  have  made  great  growth,  while  in 
reality  they  are  soft  in  the  texture  of  their  wood,  badly  ripened,  and 
small  budded,  and  therefore  of  the  most  inferior  description ;  while 
plants  of  a  naturally  strong  constitution,  under  all  circumstances, 
will  be  firm  in  the  texture  of  their  wood,  and  present  large  and 
prominent  buds. 

1731.  The  plants  having  then  been  purchased  of  the  best  character, 
and  laid  in  by  the  roots  at  the  ends  of  the  several  subdivisions  of 
the  compartments  opposite  those  at  which  it  is  intended  to  commence 
planting,  the  work  should  be  at  once  proceeded  with  as  advised  and 
described  in  reference  to  the  planting  of  the  one- year  seedling  hard- 
woods, but  with  this  exception,  that  no  pruning  of  the  roots  of  the 
larch  is  necessary.  We  may  here  remark,  however,  that  in  planting 
the  larch,  what  was  stated  in  paragraph  1729  as  to  the  distance 
apart  of  the  plants,  both  in  the  rows  and  betwixt  them,  should  be 
kept  in  view  and  applied. 

1732.  As  each  of  the  sub-compartments  is  finished,  it  should 
present  a  uniform  level  surface  from  side  to  side ;  and  if  the  earth  is 
in  any  way  rough  and  difficult  to  reduce  to  a  fine  mould,  the  more 
time  should  be  bestowed  on  the  work,  as  unless,  in  the  case  of  plant- 
ing such  small  trees,  the  earth  be  reduced  to  a  very  fine  state  as  it  is 
laid  to  their  roots,  many  will  fail  to  grow,  from  its  openness  about 
thena  allowing  the  drought  to  get  to  them. 

1733.  The  planting  of  the  one-year  seedling  larch  finished,  the 
next  class  in  the  order  is  the  two-year  larch,  which,  according  to  the 
diagram,  are  proposed  to  be  planted  on  the  three  portions  numbered 
5,  6,  5.     As  the  subdividing  of  these  by  alleys  for  the  convenience 
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of  planting  and  after-working,  the  levelling  of  the  boundaries,  and 
making  the  edgings  along  them,  are  in  every  respect  the  same  as  has 
been  described  for  the  compartment  No..  4,  we  need  not  lengthen  our 
remarks  on  these  points.  We  have  to  state,  however,  that  this  class 
of  plants  should  be  planted  3  inches  apart  in  the  rows,  and  18  inches 
between  the  rows.  We  have  to  add  that  the  plants  should  be  very 
carefully  chosen,  as  when  larch  or  pine  have  stood  two  years  in  beds 
they  are  generally  so  much  drawn  up  as  to  be  weakly  both  in  their 
stems  and  roots.  Great  care  should,  therefore,  be  exercised  by  the 
forester  to  see  that  he  get  them  from  beds  that  have  not  been  over- 
crowded ;  and  in  planting  them,  to  have  their  roots  first  carefully 
mulched  in  a  fine  creamy  mixture  of  earth  and  water,  as  if  this 
should  not  be  attended  to,  and  dry  weather  set  in  shortly  after 
planting,  from  the  weakness  of  their  roots  it  could  not  fail  that 
a  large  proportion  would  die.  Another  point  which  should  also  be 
especially  and  carefully  attended  to  in  the  planting  of  two -year 
seedlings  is,  that  they  should  have  their  roots  carefully  embedded 
in  the  finest  and  richest  portions  of  the  soil,  and  that  as  each  row 
is  planted,  the  plants  forming  it  should  be  well  supported  on  the 
surface  by  the  finer  particles  of  the  earth  being  applied  to  fill  up 
all  interstices  on  the  surface  above  the  roots,  and  pretty  firmly  beat 
in  with  the  backs  of  the  spades,  so  as  to  prevent  drought  from  taking 
effect  quickly. 

1734.  The  next  class  of  plants  are  the  one-year  seedling  Scots 
pine,  which  it  is  proposed  should  be  planted  on  compartment  No.  6, 
extending  to  1^  acre.  The  statement  given  under  paragraph  1705 
shows  that  it  is  proposed  to  plant  300,000  on  this  1|  acre.  This, 
then,  will  be  accomplished  after  making  deductions  on  the  score  of 
alleys  for  the  subdividing  of  the  compartment,  by  planting  the  yotmg 
trees  14  inches  betwixt  the  rows,  and  by  placing  them  2  inches 
apart  from  one  another  in  the  rows,  which  is  folly  a  greater  distance 
plant  from  plant  than  is  allowed  for  the  same  class  of  plants  by 
public  nurserymen;  but  of  course  this  is  to  the  advantage  of  the 
plants  ultimately,  as  thereby  they  have  the  advantage  of  more  space 
to  develop  themselves  perfectly,  to  attain  which  is  our  object.  We 
need  only  state  further,  with  regard  to  this  class  of  plants,  that  in 
respect  to  the  laying  off  of  the  subdivisions  for  conveniently  planting 
them,  and  the  mode  of  doing  the  work,  the  recommendations  given  in 
reference  to  the  planting  of  the  one-year  larch  are  in  every  respect 
applicable  here  also. 

1735.  Compartment  No.  7  is  proposed  to  be  planted  with  tlie 
300,000  one-year  bedded — one-year  seedlings,  one-year  closely  trans- 
planted— Scots  pine  stated  in  paragraph  1705  ;  and  as  these  should 
be  dealt  with  as  to  distance  apart  in  every  respect  as  stated  in  pan- 
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graph  1734  for  the  one-year  seedlings,  we  need  not  recapitulate  what 
has  been  said  on  the  subject 

1736.  We  have  now  described  the  mode  of  planting  the  different 
sorts  and  ages  of  young  trees  out  into  rows  in  the  nursery,  as  prac- 
tised by  the  most  intelligent  and  experienced  nurserymen  in  the 
country ;  but  our  remarks  being  applicable  to  a  home  nursery,  which 
should  in  all  cases  be  conducted  on  the  soundest  principles,  we  do  not 
take  into  account  other  modes  of  planting  which  are  adopted  in  many 
pubb'c  nurseries  for  the  sake  of  saving  time.  Before  taking  up  the 
subject  of  sowing  the  seeds  of  the  different  trees  it  is  intended  to 
rear — which  branch,  according  to  the  order  of  the  numbers  on  the 
diagram,  falls  next  to  be  discussed — ^we  think  it  desirable  to  give  a 
few  paragraphs  in  explanation  of  certain  points  bearing  upon  the 
work,  and  which  the  forester  should  properly  understand  and  keep  in 
view,  in  r^ard  to  the  working  of  the  nursery  generally. 

1737.  We  stated  in  a  former  part  of  this  section  that  the  work  of 
planting  should  be  begun  not  later  than  the  1st  of  February.     This 
statement  might  lecul  many  to  suppose  that  the  month  named  was 
considered  the  best  time  for  commencing  the  work.     We  do  not, 
however^  mean  to  infer  this,  as  we  begin  our  nursery  operations  in 
the  month  of  November,  and  continue  them  throughout  the  winter 
while  the  weather  is  open,  and  therefore  favourable,  even  till  the 
middle,  and  sometimes  till  the  end  of  the  month  of  May.    Our  reason 
for  having  recommended  the  month  of  February  for  beginning  the 
work,  in  the  case  of  the  nursery  under  notice,  is,  that  as  the  whole  of 
the  ground  devoted  to  it  had  been  under  green  crop,  and  only  supposed 
to  be  newly  cleared  from  it,  and  as  the  roads  and  walks  had  to  be 
laid  off  on  it,  made,  and  completed,  as  well  as  the  edgings  along  the 
sides  of  them,  before  the  work  of  planting  could  be  properly  com- 
menced in  the  compartments,  sufficient  time  had  to  be  allowed  for 
the  proper  performance  of  these  operations ;  and  therefore  we  allowed 
the  months  of  November,  December,  and  January  for  them,  with  the 
restriction  that  the  work  of  planting  should  be  begun  by  the  1st  of 
February  at  latest    With  these  explanatory  remarks,  we  recommend, 
what  we  do  ourselves,  to  commence  the  planting  of  the  hardwoods  into 
Towa  in  the  nursery  immediately  after  they  have  sufficiently  ripened 
their   shoots,  which  is  generally  about  the  1st  of  November.      By 
attention  to  this  point  the  hardwoods  will,  in  all  probability,  be  got 
put  out  at  any  rate  by  the  end  of  December,  when  the  work  of  plant- 
ing* out  the  pines  and  larch  will  be  better  and  more  leisurely  attended 
to  in  the  spring  months.    But  upon  no  account  should  the  operations 
of   the  nursery  be  performed  in  frosty  weather;  as  if  so,  the  very 
tender  fibres  of  the  young  plants  will  be  killed,  and  their  after- 
progress  affected  in  consequence. 


540  MANAGEMENT  OF  THE  NURSERY. 

1738.  The  forester  who  has  the  management  of  a  nursery  should 
be  very  careful  to  attend  to  the  planting  of  small  seedlings  while  the 
weather  is  decidedly  open  and  favourable,  and  even  somewhat  wet, 
as  their  fibres  are  very  tender,  soft,  and  therefore  easily  injured  by 
sharp  drying  winds.  There  is  not,  however,  so  much  danger  in  this 
respect  in  the  winter  as  in  the  spring  months.  It  sometimes  happens 
that  when  there  is  a  large  extent  of  woodland  to  plant  in  the  autumn, 
all  hands  are  called  off  for  the  purpose  of  having  this  performed ; 
especially  when  the  season  happens  to  be  generally  imfavourable  for 
planting,  so  that  it  has  to  be  done  by  times  as  found  suitable.  In 
such  cases  the  nursery  work  is  unavoidably  neglected  for  a  time,  in 
order  to  get  forward  that  of  planting  in  the  enclosures ;  so  that  from 
this  cause  it  will  often  happen,  under  the  best  management,  that  the 
nursery  work  is  for  the  most  part  to  be  performed  in  the  spring 
months,  and  after  the  planting  in  the  plantations  has  been  got  well 
through  for  the  season.  According  to  the  state  of  the  weather,  this 
often  happens  with  ourselves  in  regard  to  our  nursery  work ;  and 
when  it  does,  we  make  it  a  point — ^if  the  weather  be  at  all  windy 
and  drying — to  dip  the  roots  of  all  the  young  plants  into  a  creamy 
puddle  immediately  on  their  being  lifted  from  the  beds,  and  before 
they  are  put  into  the  sheugh.  This  prevents  the  air  from  taking 
effect  upon  their  roots,  and  keeps  them  safe  till  planted. 

1739.  No  planting  of  one-year  seedlings  should  be  performed  till 
the  season  is  so  far  advanced  that  there  is  no  risk  of  frost  continu- 
ing for  any  considerable  length  of  time,  because,  if  a  strong  frost 
should  set  in  immediately  after  one-year  seedlings  have  been  trans- 
planted, they  are  likely  to  be  very  much  injured,  and  even  thrown 
out  of  the  earth  altogether.  In  order  to  avoid  this  state  of  things 
in  regard  to  one-year  seedlings,  we  make  it  a  general  rule  in  our 
nursery  establishment  to  transplant  all  large  hard-wooded  and  other 
kinds  in  the  autumn  and  beginning  of  winter ;  two-year  seedlings, 
if  we  should  have  occasion  to  use  any,  from  the  middle  of  February 
to  the  Ist  of  March ;  one-year  seedling  larch  from  the  1st  of  March 
to  the  1st  of  April ;  and  all  one-year  seedling  pines  and  other 
conifers  chiefly  during  April,  and  up  to  the  middle  of  May  if 
necessary. 

1740.  The  next  subject  proposed  to  be  referred  to  in  connectioa 
with  the  nursery  is  the  sowing  of  the  tree- seeds,  as  specified  under 
paragraph  1706,  and  which,  according  to  the  diagram,  are  proposed 
to  be  sown  on  compartment  No.  8,  extending  to  one  acre.  Having 
given  the  tabular  statement  under  l7ll,  it  seems  almost  unneces- 
sary to  make  any  other  remarks  in  regard  to  this  operation,  as 
this  statement  itself  shows  at  a  glance  all  that  is  necessary  to  be 
said  on  the  subject.     In   short,  this    statement  gives  a  condensed 
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view  of  the  modes  of  rearing  the  several  sorts  specified  in  it,  from 
the  sowing  of  the  seeds  to  the  time  the  plants  should  be  planted 
out.  We  consider,  therefore,  that  with  this  statement,  and  the 
remarks  made  in  the  foregoing  part  of  this  section,  together  with 
those  made  in  the  eighth  chapter  of  this  work,  on  the  nature  of 
rearing  each  sort  of  tree  respectively,  any  intelligent  forester  could 
be  at  no  loss  to  undertake  the  sowing  and  rearing  to  planting- 
state  of  the  different  sorts  of  trees  referred  to.  Eor  the  sake  of 
the  young  men  in  the  profession,  however,  who  may  not  have  had 
the  advantage  of  practical  experience  in  any  public  nursery,  we 
shall  give  very  short  directions  for  the  sowing  of  each  of  the  sorts 
of  seeds  stated  under  paragraph  1706. 

1741.  The  first  in  order  is  the  oak.     In  providing  the  acorns, 
as  we  formerly  hinted,  great  care  is  necessary  to  see  that  they  are 
of   such  a  quality  as  to  insure  a  healthy  and  strong-constitutioned 
class  of   plants.     If  this   point  is    not  attended  to,  and  the   seed 
got  of  an  inferior  description,  the  plants  will  assuredly  be  worthless 
in   consequence.     We   have  invariably  found    that   the  larger  the 
acorns  the  stronger  and  the  more  healthy  are  the  plants  produced 
from  them,  and  therefore  the  better  is  the  class  of  timber-trees  also. 
The  acorns  should  be  collected  only  from  trees  that  have  arrived 
at    considerable   age,  and  are  of  large   magnitude   as   timber,  and 
healthy  in  all  their  parts.     Seed  gathered  from  comparatively  young 
trees,  although  seemingly  of  fair  size,  seems'  to  want  that  degree 
of  vitality  which  is  necessary  to  produce  strong   healthy  plants; 
and  seed  gathered  from  very  old  trees,  especially  if  in  a  state  of 
decay,  is  small,  and  therefore  unfit  to  produce  sound-constitutioned 
plants.     We  shall  suppose  that  the  acorns  have  been  collected  of 
a  proper  description,  say  in  dry  weather,  some  time  in  the  begin- 
ning of  November,  and  of  the  quantity  required — namely,  6  bushels. 
As   they  are  gathered  they  should  not  be  put  into  bags — unless, 
indeed,  they  are  to  be  carried  a  considerable  distance,  in  which  case 
it  will  be  necessary  to  bag  them  for  the  sake  of  convenience  in 
carriage — but  carried  home  in  open  baskets,  and  stored  thinly  on 
the  floor  of  a  loft  till  the  desired  quantity  is  secured.     While  they 
are  being  gathered,  a  piece  of  ground  should  be  prepared  for  them 
on  the  part  of  the  nursery  on  which  it  is  intended  they  should 
Jye   sown.     This  preparation  is  only  to  dig  the  ground  very  finely, 
&nd    to  use  the  large  rake  as  the  work  of  digging  progresses,  in 
order  to  bring  it  to  a  finer  mould  than  could  be  done  by  the  spade 
arlone.     All  in  readiness    for  the  sowing,  this  should   be  done  in 
parallel  rows,  15  inches  apart,  centre  from  centre.     Our  own  plan 
is    to  sow  the  acorns  on  the  surface ;  and  this  we  do  on   a  good 
ddy,  when  the  earth  is  pretty  dry,  and  when  the  particles  of  it  do 
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not  readily  adhere  to  one  another.  We  first  stretch  the  line  from 
side  to  side  of  the  compartment,  and  where  the  first  row  is  intended 
to  be  sown ;  next,  we  take  a  quantity  of  the  seed  into  an  apron, 
tied  on  for  the  purpose  of  holding  it,  and,  beginning  at  the  one 
end  of  the  line,  we  go  along,  keeping  one  foot  on  each  side  <^ 
it,  and  place  the  acorns,  as  nearly  as  we  can  judge^  one  to  eveiy 
3  square  inches,  and  keeping  the  row  of  seeds  on  each  side  of 
the  line,  and  from  6  to  6  inches  broad,  taking  the  run  of  the  line 
as  the  middle  of  the  row.  The  first  row  thus  sown,  we  remoTe 
the  line  to  the  distance  of  15  inches  from  its  first  position,  keep- 
ing it  parallel  to  the  first  row ;  and  in  the  same  way  we  continue 
to  sow  in  lines  till  all  the  seed  has  been  sown.  We  next  cause  a 
man  to  take  his  spade  and  lift,  in  a  direct  line  along  betwixt  the 
first  two  rows,  keeping  his  spade  in  a  line  with  the  surface  of  the 
earth,  a  quantity  of  the  surface-soil  sufficient  to  cover  the  seed  to 
the  depth  of  fully  2  inches ;  and  this  he  lays  on  the  first  row,  in 
spits  of  the  desired  thickness,  till  the  whole  seed  of  the  first  line 
is  covered ;  then  he  does  the  same  with  the  next  line,  and  eo  on. 
By  this  mode  of  covering  with  the  spade  the  seeds  are  covered  in 
an  equal  and  careful  manner  all  over,  which  we  have  found  can- 
not be  so  well  done  by  the  old  mode  of  covering  with  the  rake 
or  the  hoe ;  as  when  these  tools  are  used  many  of  the  seeds  are 
displaced,  and  they  therefore  come  up  irregularly.  The  seed  thus 
sown  and  covered,  a  fine  rake  should  be  used  to  smooth  the  eaitii 
by  which  it  is  covered ;  and  as  the  man  proceeds  with  the  operation, 
he  should  be  instructed  to  take  care  not  to  disturb  the  seed  by 
raking  deeply,  as  is  very  apt  to  be  done  by  inexperienced  handsw 
By  sowing  on  the  surface,  and  by  taking  out  the  earth  betwixt 
the  rows  for  covering,  the  seed  is  kept  on  a  dry  bed  all  winter^  as 
the  water  has  always  a  tendency  to  be  drawn  towards  the  hollows 
betwixt  the  rows,  and  from  this  the  plants  come  away  early  in 
summer,  and  have  the  advantage  of  ripening  their  wood  early  in 
the  autumn.  The  very  opposite  of  this  is  generally  the  case  in 
regard  to  plants  raised  from  seed  sown  in  drilla 

1742.  The  seeds  of  the  ash  having  been  gathered  from  healthy 
trees  in  the  month  of  October,  they  should  be  mixed  with  sand 
for  rotting  their  coats,  and  treated  as  recommended  in  Chapter 
Eighth  of  this  work,  where  special  reference  is  made  to  the  asL 
The  mode  of  sowing  the  seed  of  this  tree,  after  it  has  lain  a  suffi- 
cient time  to  have  its  coat  rotted,  is  in  every  respect  the  same 
as  that  just  recommended  for  the  sowing  of  the  oak,  with  this  excep- 
tion, that  the  ash  is  generally  sown  in  rows  from  1 2  to  1 5  inches 
apart,  in  the  month  of  March,  and  that  they  are  covered  with 
only  three-fourths  of  an  inch  of  earth. 
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1743.  The  elm  generally  ripens  its  seed  in  June,  and  must  be 
collected  from  the  trees  before  it  faUs.  It  also  is  sown  in  lines 
from  12  to  15  inches  apart,  one  seed  to  every  2  square  inches,  and 
covered  only  with  half  an  inch  of  soil.  In  sowing  the  seed  of 
this  tree,  it  must  be  kept  specially  in  view,  however,  that  as  the 
seeds  are  very  soft  and  tender  when  newly  gathered,  and  therefore 
easily  injured,  the  soil  in  which  they  are  sown,  and  with  which 
they  are  covered,  should  be  made  as  fine  as  possible,  and  the 
operation  should  be  done  on  a  dry  day,  when  the  earth  has  no 
tendency  to  bind  or  adhere  to  the  seeds,  as  this  would  have  a  tend- 
ency to  rot  them. 

1744.  The  seed  of  the  beech  ripens  freely,  in  the  generality  of 
seasons,  in  the  months  of  October  and  November,  and  is  easily 
gathered  as  it  falls  from  the  trees,  when  it  should  be  mixed  with 
sand  to  be  preserved  till  March,  when  it  is  to  be  sown.  In  doing 
this,  it  is  to  be  sown  in  lines  from  12  to  15  inches  apart,  one  seed 
to  every  2  square  inches,  5  inches  brocul  in  the  rows,  and  covered 
with  about  three-fourths  of  an  inch  of  earth.  This  is  a  very  hardy 
and  free-growing  seed,  but  the  plants  are  always  small  at  first, 
and  therefore  they  require  to  stand  two  years  before  they  are  fit 
to  be  put  out  into  nursery  rows. 

1745.  The   alder   ripens  its   seeds   in    October   and   November 

(see  directions  in  regard  to  collecting  the  seed  of  this  tree  in  Chapter 

Eighth),  and  should  be  sown  in   the  month   of  March  following. 

The  seeds  are  sown  in  beds  generally  4  feet  broad,  and  on  pretty 

finely  prepared  earth,  in  the  proportion  of  one  seed  to  the  square 

inch,  and  covered  with  about  one-fourth  of  an  inch  of  earth.     The 

way  we  sow  in  a  bed  such  a  small  quantity  of  seed  as  that  we 

are   referring  to — viz.,  one-tenth  of  a  pound — is  this :  We  lay  off 

the  bed  to  the  length  required  to  sow  the  quantity,  and  if  we  mean 

to  sow  birch-seed  at   the  same  time,  we  generdly  find  that   one 

bed,  taken  from  side  to  side  of  the  compartment,  is  enough  for  the 

sowing  of  the  seeds  of  both  these  sorts.     This  arranged,  then,  the 

ground  dug  very  finely,  and  reduced  to  a  still  finer  state  with  the 

rake,  and  the  bed  laid  off  4  feet  broad,  by  having  an  alley  run 

up    each  side  of  it — say  12   inches  broad — a  thin   shovelling  of 

some  2  inches  is  taken  from  the  alleys  with  the  spade,  in  a  regular 

manner,  from  end  to  end,  and  spread  from  both  sides   over   the 

bed  lying  betwixt  as  evenly  and  equally  as  possible ;  so  that,  when 

the  bed  is  thus  shaped,  it  will  present  a  regular  flat  table,  nearly  4 

inches    above  the  level  of  the   bottoms  of  the   alleys.     After   the 

earth   has  been  added  to  the  bed  from  the  alleys,  we  next  rake 

the    surface  to  a  very  fine  texture,  bringing  all  stones  and  rough 

particles  into  the  alleys  from  either  side ;  and  after  we  have  its 
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surfacM3  reduced  to  as  fine  a  mould  as  possible,  we  give  it  a  regular 
but  not  heavy  beating  with  the  back  of  the  spade,  or  pass  a  light 
roller  over  it,  so  as  to  render  the  whole  surface  as  even  as  possible. 
We  next  sow  the  seeds,  and  have  them  covered  to  the  desired 
depth  with  the  finest  mould,  previously  prepared  by  passing  it 
through  a  sieve.  After  this  mould  is  laid  on — and  it  should  be 
laid  on  very  evenly  and  equally — ^the  surface  of  the  bed  should 
be  smoothed,  either  with  the  back  of  the  spade  or  by  passing  a 
light  roller  over  it,  so  as  to  make  the  particles  lie  close  together, 
and  thereby  prevent  the  drought  from  taking  effect  upon  the  seed ; 
and  this  done,  the  edges  of  the  bed  should  be  properly  lined  off, 
and  the  rough  particles  removed  from  the  alleys. 

1746.  With  regard  to  the  sowing  of  the  birch-seed,  we  need  only 
state  that  it  is  to  be  dealt  with  in  every  respect  as  has  been  advised 
in  regard  to  that  of  the  alder.  As  the  seed,  however,  is  very  small, 
and  a  considerable  proportion  of  it  generally  abortive,  it  should  be 
sown  rather  thickly — say  200  to  the  square  foot ;  and  as  it  is  easily 
rotted  if  too  deeply  covered,  care  must  be  taken  not  to  overdo  it  in 
this  respect.  In  short,  the  slightest  covering  of  the  very  finest  earth 
is  sufficient  for  the  seeds.  This  requires  to  be  put  on  very  equally 
all  over,  and  should  not  be  disturbed  with  the  rake,  but  only  have  a 
smooth  with  the  back  of  the  spade,  or  a  light  roller  passed  over  it 

1747.  The  horse-chestnut,  the  sweet  chestnut,  and  the  walnut,  aie 
to  be  sown  in  every  respect  as  has  been  described  in  reference  to  the 
oak. 

1748.  The  Norway  maple  and  sycamore  are  also  sown  on  the 
surface  of  the  ground,  in  rows  15  inches  apart,  and  at  the  rate  oi 
one  seed  to  the  3  square  inches,  but  they  are  only  covered  to  the 
depth  -of  three-fourths  of  an  inch. 

1749.  The  seed  of  the  holly,  after  having  been  rotted  in  a  heap 
mixed  with  sand,  or  any  fine  earth,  for  a  period  of  fifteen  or  sixteen 
months,  should  be  sown  in  beds  in  the  month  of  March*    The  surfiace 
of  the  bed  should  be  smoothed  with  the  back  of  the  spade  before  the 
seeds  are  laid  upon  it ;  after  they  have  been  sown  they  should  be 
covered  with  about  half  an  inch  of  the  earth  from  the  alleys.      The 
earth  should  be  made  moderately  fine  for  the  covering  of  this  class  of 
seeds,  and  should  be  laid  on  equally  and  evenly ;  and  it  is  an  im- 
provement to  pass  a  light  roller  over  the  bed  when  finished,  in  order 
to  prevent  too  sudden  drying  of  the  earth  on  the  surface.     la  sowing 
the  holly-seeds,  as  they  are  mixed  with  sand,  the  better  way  is,  as 
they  cannot  be  well  separated,  to  sow  both  together,  and  in  aUowing 
the  quantity  of  seed,  to  make  an  allowance  at  the  same  time  for  Ibe 
sand  amongst  it.     The  seed  seldom  or  ever  comes  all  up  in  one  yesr, 
but  continues  to  come  up  for  two  successive  years. 
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1750.  The  sowing  of  the  haws,  or  seeds  of  the  thorn,  is  dealt  with 
in  every  respect  as  recommended  for  that  of  the  holly. 

1751.  For  the  manner  of  collecting  the  seeds  of  the  Scots  pine, 
larch,  Norway  spruce  fir,  silver  fir,  and  pinaster,  and  for  the  way  in 
which  we  go  to  work  in  the  sowing  of  it  in  the  nursery,  we  have  to 
refer  to  the  remarks  made  on  this  subject  in  that  part  of  the  Ninth 
Chapter  of  this  work  where  special  reference  is  made  to  these  trees. 

1752.  In  sowing  the  seeds  of  the  different  trees  referred  to,  special 
care  should  be  taken  not  to  do  this  but  in  dry  weather,  as  if.  the 
work  should  be  attempted  at  any  time  when  the  particles  of  the  earth 
readily  adhere  by  any  slight  pressure,  it  would,  from  this  cause,  injure 
the  vitality  of  the  seeds,  and  prevent  a  large  portion  of  them  from 
vegetating.  We  have  to  reconmiend,  therefore,  that  the  work  of 
sowing  should  never  be  undertaken  till  after  some  days  of  dry 
weather,  and  when  the  rake  can  be  used  freely  without  any  of  the 
earth  adhering  to  it. 

1753.  As  it  is  desirable  to  make  the  ground  very  fine,  as  a  pre- 
paration for  the  sowing  of  all  the  smaller  seeds,  and  especially  for 
those  of  the  pine  and  larch,  all  the  three  different-sized  rakes  formerly 
referred  to  should  be  used  for  this  purpose,  and  should  be  kept  in 
operation  as  the  men  turn  over  the  ground  with  their  spades.     The 
method  of  using  the  rakes  to  bring  the  ground  to  a  very  fine  surface  for 
the  sowing  of  the  smaller  seeds  is  this :  the  men  who  are  employed  to 
dig  begin  each  at  the  same  end  of  the  opening,  and  continue  digging 
to  the  other  end ;  and  they  proceed  in  a  regular  manner  one  after  the 
other,  each  turning  over  to  the  other  side  of  the  opening  before  him 
about  5  inches  of  the  solid  ground  on  which  he  stands.     These  are 
followed,  first  by  a  man  with  what  is  termed  the  harrow  rake,  being 
a  large  rake  with  its  teeth  4  inches  long  and  3  inches  apart :  with 
this  he  breaks  thoroughly  the  earth  as  it  is  turned  over  by  the  men 
-with  the  spades.     He,  again,  is  followed  by  another  man  with  a  rake, 
having  its  teeth  3  inches  long  and  2  inches  apart,  and  with  this  he 
rakes  the  same  earth  which  has  already  been  raked  by  the  large  rake 
before  him ;  and  the  third  follows  the  other  two  with  a  smaller  rake 
than  that  which  the  man  before  him  has — generally  the  teeth  are  1 
inch  apart,  and  IJ  inch  long.     The  men  proceed  digging  and  raking 
in  thiis  way,  one  party  following  the  other  from  side  to  side,  till  all 
the    ground  to  be  used  has  been  subjected  to  the  operation,  and  as 
eacli    raker  proceeds,  he  clears  the  ground  from  all  stones,  &c.,  that 
he    caxL   lay  hold  on  with  his  rake,  and  draws  them  down  into  the 

:,  so  that  the  third  rake  makes  the  land  pretty  fine.  But, 
this,  if  it  should  be  foimd  necessary  to  make  the  ground  very 
^Q  ^  fourth  man,  with  a  still  finer  rake,  is  made  to  follow,  so  that  in 
hiB  y^^'^y  ^^  ^^^^  intended  to  be  sown  may  be  brought  to  any  state 
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of  fineness  by  the  use  of  rakes  of  different  sizes.     If,  however,  in  the 
act  of  digging  and  raking,  the  land*  be  found  to  adhere  to  the  tools,  it 
is  an  indication  that  it  is  not  in  a  fit  state  for  the  operation,  which 
should  therefore  be  given  up  till  the  ground  be  found  so  dry  that  the 
rakes  can  be  used  cleanly.     While  the  weather  continues  good  and 
favourable  for  the  purpose,  no  time  should  be  lost  in  having  the  seeds 
committed  to  the  earth ;  and  in  order  to  facilitate  this,  another  party 
of  men  should  follow  those  employed  in  the  preparation  of  the 
ground,  who  should  prepare  the  beds,  sow  the  seeds,  and  cover  them, 
so  that  by  this  sin^ultaneous  process  no  time  is  lost  by  bad  weather 
intervening  betwixt  the  time  of  preparing  the  ground  and  having  it 
sown,  which  is  always  a  great  advantage  in  work  of  this  kind,  more 
especially  as,  when  the  groimd  has  been  made  so  fine  as  we  describe, 
it  is  long  in  becoming  sufficiently  dry  should  wet  weather  come  on. 

1754.  We  now  come  to  take  up  the  subject  of  manures  f or  tJie 
nursery,  for  which,  according  to  the  diagram,  a  portion  of  ground  has 
been  allowed,  extending  to  1  rood  20  poles,  and  numbered  on  the 
diagram  as  compartment  9.  The  object  of  devoting  a  part  of  the 
nursery-ground  to  this  purpose  is,  that  all  weeds,  &c.,  may  be  col- 
lected and  put  upon  it  in  heaps  to  rot,  and  that  leaves  and  all  other 
waste  vegetable  substances  may  be  also  collected  and  brought  to  it, 
there  to  rot  and  be  mixed  up  with  lime  and  new  earth  for  being 
afterwards  laid  on  the  land  as  manure. 

1755.  It  must  be  kept  specially  in  view,  that  land  kept  as  a 
nursery  for  the  rearing  of  young  forest>trees  must  upon  no  account 
be  kept  up  in  a  highly  manured  state,  as,  if  so,  such  an  imdue  excite- 
ment is  given  to  the  young  plants  as  causes  them,  when  removed 
from  it  to  a  poorer  soil,  to  become  stunted  and  unhealthy  for  some 
years  afterwards,  giving  rise  to  disease  in  the  subjects,  weakening 
their  constitutions,  and  impairing  their  value  as  timber  crops.      This 
state  of  things  will  therefore  be  avoided  by  every  intelligent  forester 
who  wishes  to  excel  in  his  profession  and  to  do  justice  to  his  employer. 
We  have  therefore  to  recommend  that  after  the  new  nursery  shall 
have  got  one  fair  manuring  with  farm  manure — which  it  generally  re- 
quires at  first  when  the  land  is  newly  trenched  and  taken  in,  as  in  this 
state  there  seldom  exists  much  vegetable  matter  in  the  newly-tumed- 
up  earth — ^it  should  afterwards  be  manured  chiefly  with  rtmd-^rap- 
inga,  lime-riMish,  or  a  small  quantity  of  lime  itself,  mixed  with  well- 
rotted  weeds,  leaves  of  trees,  or  turf,  and  fresh  soil  carted  from  old 
fences  or  the  boundaries  of  fields.    In  short,  after  the  nursery-groniid 
has  got  one  dose  of  farmyard  manure,  in  order  to  enrich  the  inorganic 
parts,  the  only  manure  used  should  be  such  as  we  have  just  stated. 
In  order  to  grow  green  crop  suflSciently  good  on  land  of  this  deserip* 
tion,  on  which  little  farmyard  manure  is  laid,  it  is  only  necessary  to 
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apply  bone-diist,  or  any  other  of  the  artificial  manures  in  general 
use ;  and  in  all  cases  the  leaves  of  the  green  crop  should  be  left  on 
such  of  the  compartments  of  the  nursery  as  are  just  cleared  of  it. 
Attention  should  therefore  be  paid  to  keep  a  large  store  of  such 
earths  and  rotted  vegetable  substances  in  the  manure  compartment, 
and  to  see  that,  as  the  properly  prepared  portions  are  laid  on  the 
land,  fresh  quantities  are  collected  for  successive  use. 

1756.  The  two  compartments  Nos.  10,  10,  together  with  the  two 
borders  Nos.  10,  10,  extending  in  all  to  about  7  acres — on  which  it 
is  intended  that  the  seedlings  from  the  present  year's  sowing  should 
be  planted  next  year,  and  on  part  of  them  the  tree  seeds  be  also  sown 
next  year,  as  they  are  not  required  to  be  used  for  any  nursery  crop 
till  the  following  winter  and  spring — should  for  the  summer  be  sown 
with  any  grain  crop  that  may  be  considered  best  for  the  district,  as 
by  doing  this  a  remimerative  return  will  be  got  from  the  ground 
while  it  necessarily  lies  unoccupied  by  any  other  crop.  By  taking  a 
cereal  crop  from  this  poition  of  the  land,  it  will  not  be  the  less  fitted 
to  receive  the  rotation  of  young  trees  afterwards,  as  it  can  be  dug 
over  in  the  month  of  September  or  October,  immediately  after  the 
crop  has  been  harvested  from  it,  which  will  cause  the  stubble  to  rot, 
and  improve  the  land  before  the  seedlings  are  planted  on  it. 

1757.  On  the  border  No.  11,  as  indicated  on  the  diagram,  it  is 

intended  hoUies  and  thorns  should  be  planted  for  hedges.     Under 

paragraph  1705  it  will  be  seen  that  we  have  made  allowance  for 

2000  hollies  and  12,000  thorns.     These,  then,  we  propose,  should  be 

planted  on  the  border  marked  No.  11.     In  planting  the  hollies,  the 

inrork  is  performed  in  the  same  way  as  has  been  described  in  regard 

to  the  other  seedlings,  and  they  may  be  put  in  4  inches  apart  in  the 

TO-ws,  and  at  the  distance  of  15  inches,  row  from  row ;  and  the  thorns 

may  be  planted  similarly.     The  hollies  should  be  well  watered  at  the 

roots  as  they  are  planted,  as  they  are  very  apt  to  suffer  from  removal 

in  dry  weather :  our  own  plan  is  to  remove  them  on  a  wet  day  in  the 

month  of  May,  just  when  they  are  beginning  to  show  growth ;  by 

adopting  this  mode,  we  have  been  very  successful  in  the  operation. 

1758.  Border  No.  12,  as.  indicated  on  the  diagram,  we  propose 
should  be  devoted  to  such  plants  as  have  to  be  wrought  by  layering 
BXtdL  engrafting,  such  as  the  lime-tree  and  English  elm  of  the  former 
class,  and  the  varieties  of  the  holly,  beech,  ash,  sycamore,  and  elm,  of 
tlie  latter.     In  the  statement  under  paragraph  1705,  200  lime-trees 
liave    heen  allowed  for  the  purpose  of  layering  on  the  border  under 
notice  ;  and  if  it  should  be  wished  to  rear  the  English  elm  also,  an 
can^  number  of  these  may  be  bought  in  for  the  purpose.     For  the 
mode  of  planting  these  in  the  nursery-ground,  and  for  that  of  pro- 
pagating plants  from  them  by  layering,  see  the  remarks  and  recom- 
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mendationa  on  the  subject  in  Chapter  VIII.,  on  the  propagation  of 
the  English  elm. 

1759.  As  to  the  mode  of  extending  a  variety  of  any  plant  or 
tree  by  engrafting,  it  would  be  superfluous  to  make  any  comment 
on  the  subject,  as  we  are  well  aware,  from  our  own  experience,  that 
no  written  description  we  could  possibly  give  could  enable  a  man 
to  do  such  a  fine  piece  of  work  so  satisfactorily  as  to  answer  the 
end   in  view.     We  have  never  known  a  man  who  could  success- 
fully do  the  work  of  engrafting  who  had  not  spent  a  considerable  time 
in  performing  it  under  the  eye  of  an  experienced  operator.     It  is 
not  so  much  the  mind  that  has  to  be  taught  on  the  subject  as  the 
hand.     As  well  may  we  expect  that  an  artist  could  make  a  good 
woodcut  by  reading  a  description  of  the  operation,  without  having 
his  hand  exercised  in  it,  as  that  a  man  could  engraft  from  a  written 
description  without  his  hand  being  taught  by  practice.     We  would 
therefore  recommend  that  any  man  who  wishes  to  become  a  success- 
ful engrafter,  should  attend   for  one  season  in  a   public   nurseiy, 
where  the  art  is  necessarily  carried  to  the  highest  perfection,  and 
where  there  are  men  capable  of  giving  more   instruction    in    one 
day  on  the   subject,  simply  by  teaching  the   hand  how  to   operate 
on  the    subjects,  than   could   be    given    by  writing  a   volume   on 
it :  he  will  find  his  time  well  spent.     In  short,  there  is  no  other 
way  of  really  acquiring    the    art.     On    borders    Kos.  11  and   12, 
besides  the  plants   for  hedging,  and  the  plants  for   layering    and 
engrafting,  there   may  be   planted   eveigreens  of  sorts,  as    well   as 
specimens  of  the  various  new  sorts  of  conifera;,  and  also  cuttings 
of  various  plants  that  may  be  wanted. 

1760.  We  have  now  described  generally  the  mode  of  planting 
and  sowing  the  nursery-ground  the  first  year ;  and  after  the  works 
described  have  been  all  completed — and  they  should  be  so  by  the 
end  of  May — it  will  only  be  necessary  to  keep  the  planted  ground 
and  seed-beds  clean  from  weeds  all  the  summer  afterwards.  In 
doing  this,  especial  care  will  have  to  be  exercised  by  the  forester 
to  destroy  weeds  among  the  planted  trees  with  the  hoe  in  dry 
weather  before  they  grow  to  any  considerable  size,  as,  if  left  till 
strong,  the  work  will  become  costly,  and  more  difficult  to  perform. 
In  keeping  the  seed-beds  clean  from  weeds,  the  work  should  be 
done  as  much  as  possible  in  damp  and  cloudy  weather,  and  the 
weeds  should  be  removed  as  soon  as  they  rise  above  the  surface, 
and  before  they  attain  any  degree  of  strength  ;  as,  if  they  ai« 
removed  in  strong  sunshine,  the  earth  will  be  so  loosened  about  the 
plants  as  to  admit  of  drought  injuring  their  roots ;  and  if  the  weeds 
are  allowed  to  get  strong,  they  cannot  be  removed  without  pulling 
up  with  them  large  quantities  of  the  young  trees. 
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1761.  At  this  stage  of  our  remarks  on  the  management  of  the 
nursery,  it  falls  that  we  should  bring  up  an  account  of  the  expendi- 
ture that  has  been  made  upon  it  up  to  the  end  of  the  second 
year,  which  we  shall  suppose  to  be  the  end  of  November.  In  all 
probability  it  will  stand  as  under : — 

Sum  outstanding  on  nursery  at  the  end  of  the  first  year,  and 

as  particularised  under  paragraph  1698,  . 
To  making,  say  2000  yards  of  roads  and  walks  at  Is.  per  yard, 
„  24,000  privet  plants  for  sides  of  walks,  at  15s.  per  1000, 
cost  of  young  trees  bought  in  for  the  nurseiy,  as  per  state- 
ment, paragraph  1705,       ..... 

supposed  cost  of  tree  seeds,  as  per  paragraph  1706,  . 
planting  2,340,900  plants,  as  detailed  under  paragraph  1705, 
say  at  Is.  per  1000  over  all,  .... 

„  expense  of  sowing  tree  seeds,  as  per  statement  under  para- 
graph 1706,  say  in  all         . 
y,  keeping  clean  nursery  for  one  summer, 
„  expense  of  collecting  manures,  .... 

„  com  seed  for  sowing  7  acres  of  compartments  No.  10, 

„  rent  of  26  acres  of  nursery-ground  for  two  years,  say  at  30s. 

per  acre,      .  .  .  .  .  .  .        78    0    0 

„  interest  on  rent  for  the  first  year,  and  which  was  not  en- 
tered into  the  former  account  of  expenses,  at  5  per  cent,  1  19    0 
„    Do.    on  sum  outstanding  at  the  end  of  the  former  year, 

at  5  per  cent,        .  .  .  .  .  .        36  16    0 
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Deduct  from  this  value  of  grain  crop  on  7  acres  of  No.  10, 
say  at  <£10  per  acre,  .  .  .      ;£70    0    0 

Do.  value  of  59,000  hardwoods,  now  supposed 
to  be  ready  to  plant  out,  at  3()s.  per  1000,     .        88  10    0 
Deduct  value  of  780,000  2-year  seedlings,  one  year 
transplanted   larch,  now  ready  to    go    out, 
say  at  20s.  per  1000,   .  .  .  .      780    0    0 

Do.  value  of  300,000  2-year  seedling  pine,  one 
year  transplanted,  at  10s.  per  1000,    .  .      150    0    0 


1088  10    0 


Sum  outstanding  at  the  end  of  the  second  year  of  the  nursery, 

or  say  at  November  1880,     .....    ^767    0    3 

1762.  From  the  foregoing  statement — and  it  may  be  taken  as 

pretty  near   the   truth,  as    it   is   founded   on    our   experience   in 

similar  cases — it  will  be  seen  that  the  entire  sum  outstanding  on 

the    establishment  at  the  end  of  the  second  year  is  £767,  Os.  3d., 

after    deducting  the  value  of  the  crops  ready  to  be  removed  from 

it     axid  leaving  in  the  nursery  all  the  other  transplanted  trees,  as 

^vrell  B£  the  seedlings  that  will  now  fall  to  be  accounted  for,  which 

it  is    understood  will  have  grown  on  compartment  No.  8.     In  fact, 
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were  the  whole  stock  of  such  an  establishment  to  be  sold,  eTen 
at  the  time  now  referred  to — at  the  end  of  the  second  year  of  its 
establishment — we  have  no  doubt  it  would  pay  the  proprietor  all 
the  outlay  made  on  it  This  of  itself  is  an  encouragement  to  exten- 
sive landed  proprietors,  who  intend  planting  largely,  to  avail  them- 
selves of  rearing  their  stock  of  plants  on  their  own  estates.  But 
this  is  not  all  the  advantage  to  be  derived  from  such  an  establish- 
ment. It  is  a  well-known  fact,  that  trees  nursed  and  grown  upon 
a  district  are  always  more  certain  to  succeed  well  than  when  grown 
upon  a  distant  part  of  the  county,  and  brought  in  for  planting. 

1763.  The  same  modes  of   the  difTerent  operations  of   planting 
and    sowing  in  the  nursery  are  continued  year  after   year  succes- 
sively, as  long  as  trees  are  wanted  to  supply  the  demand  for  plant- 
ing out  upon  the  forest  lands.     Supposing  that  the  hardwoods  have 
been  cleared,  during  the  winter  of  1882,  from  compartment  No.  3, 
the  larch  from  those  numbered   5,  5,  5,  and  the  Scots  pine  from 
the  one  numbered  7,  and  all  planted  out  into  the  enclosures  suited 
for   them — giving   in  all  7  acres  1  rood  cleared  of  the  nursery- 
ground — this  extent  is  to  be  again  put  under  green  crop  the  spring 
following,  or  in  the  summer  of   1883,  preparative  for  being  again 
planted  with  the  same  sorts  of  trees  the  year  after,  or  in   1884; 
while,  on  the  other  hand,  the  five  compartments  numbered  10  are 
to  be  planted  with  the  young  seedlings  that  are  now  supposed  to 
be  raised  on  compartment  No.  8,  in  the  spring  of  1882,  in  every 
respect  in  the  same  proportions  and  in  the  same  way  as  has  been 
already  described  for  the    different   sorts ;   and  the  seeds  for  crop 
1882  may  be  sown  in  any  part  of  compartment  No.  10  that  may 
be  considered  convenient  for  the  purposa     In  planting  and  sowing, 
attention   should  always  be  had  to  the  proper  subdividing  of  the 
compartments,  as,  if  this  be   not   attended  to,  the  business  of  the 
nursery  would   become    much    confused.     We    need   hardly  make 
the  remark,  as  it  seems  evident  at  a  glance  at  the  diagram  that  the 
hardwoods  on  compartment  No.  2  are  to  go  out  in  the  autumn  of 
1882,  and  the  larch  and  pine  on  compartments  4  and  6  as  well*, 
and  that  in  this  way,  and  from  the  planting  out  of   the    requis- 
ite number  of  seedlings  of  each  kind  each  year,  the  regularity  of 
the  supply  is  proposed  to  be  kept  up,  the  one  crop  succeeding  the 
other. 

1764.  Having  now  stated  all  that  we  think  necessary  to  say 
on  the  subject  of  nursery  management — and  these  remarks  on 
it  are  merely  meant  for  the  guidance  of  private  foresters,  and  not 
to  instruct  public  nurserymen  in  their  profession — we  shall  con- 
clude by  giving  a  few  general  suggestions  on  the  head. 

1st.  The  regular  rotation  of  the  crops  should  be  paid   eapecial 
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attention  to,  as,  if  not,  and  two  successive  crops  of  trees  are  taken 
from  the  same  compartment  without  a  green  crop  intervening,  the 
trees  of  the  second  crop  would  be  much  inferior,  not  only  in  appear- 
ance, but  in  vigour  of  natural  constitution.  As  the  different  classes 
of  young  trees  are  ready  to  go  out,  the  land  from  which  they  have 
just  been  cleared  should  be  subjected  to  a  deep  digging,  and  put 
under  green  crop  the  summer  afterwards,  preparative  to  being 
planted  again  the  next  year. 

2d.  The  portion  which  is  intended  to  be  sown  with  the  tree 
seeds  should  be  deeply  dug  the  autumn  before,  and  allowed  to  lie 
exposed  to  the  action  of  the  weather  till  spring,  when  it  will  have 
become  much  improved  and  in  better  condition  for  the  healthy 
vegetation  of  the  seeds. 

3d.  The  workpeople,  in  cleaning  betwixt  the  rows  of  young  trees, 
are  very  apt  to  injure  the  stems  with  their  hoes  and  rakes.  The 
forester  should  therefore  see  that  the  rows  are  not  planted  closer 
than  has  been  specified,  and  that  the  people  who  may  be  employed 
in  the  cleaning  are  careful  not  to  injure  any  of  the  trees  in  the 
way  stated. 

4th.  In  the  lifting  of  the  dififerent  crops  of  young  trees  from 
the  nursery,  the  greatest  care  should  be  taken  to  do  so  with  all 
their  fibres  uninjured,  and  rather  with  a  small  portion  of  the  soil 
attached  to  them  than  otherwise.  No  shaking  and  tossing  about  of 
the  plants  should  be  allowed  as  they  are  lifted,  as  such  usage  always 
tends  to  injure  their  vitality,  and  consequently  their  growth  after- 
wards. 

5  th.  The  plants  should  not  be  lifted  from  the  compartments 
in  large  quantities  at  once,  but  only  as  they  are  required  for  plant- 
ing out,  as  when  they  lie  long  in  the  sheugh  their  fibres  become 
injured  ;  and  in  removing  the  plants  from  the  nursery  to  the  forest 
or  plantations,  they  should  be  tied  up  in  convenient  bundles,  and 
stowed  carefully  in  hampers  or  mats,  out  of  which  they  should 
be  emptied  after  being  carried  to  the  ground  on  which  they  are 
to  be  planted. 


BBCnON   UL — HOW  TO  CHOOSE   TOUNO  FOBEST-TREES    WHEN    BUTING    THEM 

FROM    PUBLIC    NURSERIES. 

1765.  Every  proprietor  who  has  occasion  to  plant  forest-trees 
to  any  considerable  extent,  unless  he  have  a  sufficiently  large  nur- 
sery of  his  own,  will  find  it  necessary  to  supply  himself  from  some 
respectable  nurseryman.  In  doing  so,  it  is  absolutely  necessary 
that   healthy  trees   should  be   selected  ;  and  also  those  of  such  a 
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nature  as  may  be  suited  to  the  situation  where  they  are  intended 
to  be  planted  for  good  and  aU. 

The  proprietor  who  intends  to  plant  should  either  himself  visit, 
or  cause  his  forester  to  visit,  during  the  summer  previous  to  the 
planting  season,  any  nursery  from  which  he  intends  to  purchase 
his  supply  of  young  forest-trees,  and  see  that  the  stock  of  young 
trees  in  it  is  in  a  clean  healthy  state,  free  from  all  disease  and 
insects,  and  of  a  strong  and  robust  charaxjter. 

Such  a  visit  in  the  summer  season  may  by  many  be  considered 
unnecessary,  but  every  experienced  planter  can  bear  witness  to  the 
propriety  of  it.  We  have  known  instances  of  diseased  trees  from  a 
nursery  being  the  cause  of  propagating  the  same  disease  through 
several  plantations  in  the  neighbourhood.  In  asserting  this,  however, 
we  do  not  mean  to  say  that  any  respectable  nurseryman  would  be 
guilty  of  sending  diseased  trees  to  any  of  his  customers ;  but  we  say 
that  every  planter  or  forester  should,  previous  to  making  a  purchase, 
go  and  visit  the  nursery-grounds,  and  judge  for  himself  as  to  whether 
he  shall  buy  or  not.  The  proper  time  for  such  a  visit  is  during  the 
month  of  July  or  August,  when  the  trees  are  in  full  leaf,  and  most 
of  them  still  in  a  state  of  growth. 

In  these  months,  all  young  trees  should  have  the  bark  upon  the 
main  stem,  and  branches  clean  and  free  from  any  appearance  of  scale 
or  bu^  ;  and  when  a  little  of  the  surface  skin  is  removed  by  the  nail  of 
the  thumb,  the  bark  underneath  should  be  of  a  pure,  healthy,  trans- 
parent green  colour.  The  surface  bark  of  a  young  tree  in  perfect 
health  should  be  easily  removed  from  the  inner  bark. 

1766.  Having  visited  the  public  nursery-grounds  in  the  month  of 
July,  and  found  the  general  health  of  the  young  trees  quite  satisfac- 
tory, it  will  be  necessary  for  the  intending  planter  again  to  visit  the 
same  grounds  about  the  middle  of  October  or  first  week  of  November, 
in  order  to  make  purchase  of  such  trees  as  he  may  require  for  the 
season.     In  making  purchase,  it  is  absolutely  necessary  to  bear  in 
mind  the  nature  of  the  ground  and  situation  to  be  planted.      If  the 
ground  is  a  thin  soil  upon  a  high  situation,  then  choose  trees  from 
the  nursery  that  have  stood  rather  wide  in  the  rows,  and  have  had 
free  air  and  room,  and  are  rather  of  a  low-set  bushy  character,  and 
altogether  presenting  a  hardy  appearance :  plants  of  such  a  character 
will  suffer  very  little  indeed  from  being  removed  to  a  high  climate. 
For  a  high  situation,  always  choose  one  year's  transplanted  pine, 
larch,  and  fir,  and  hardwood  not  exceeding  2  feet  in  heiglit.     If 
plants  of  an  opposite  character  be  chosen  for  such  a  situation — ^that 
is,  tall  slender  plants,  which  have  made  long  shoots  of  young  wood 
the  previous  summer — they  wiU  be  sure  to  suffer,  and  it  is  more  than 
probable  than  many  of  them  will  die. 
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1767.  If  the  situation  to  be  planted  is  a  low  sheltered  one,  with 
a  good  soil,  then  choose  somewhat  tall  well-grown  plants  for  it,  for 
in  such  situations  there  is  generally  a  luxuriant  growth  of  the  natural 
grasses ;  and  unless  the  young  trees  be  pretty  tall,  they  would  be  alto- 
gether choked  by  such  a  mass  of  herbage  surrounding  them.  Above 
all,  it  is  necessary  to  be  most  particular  in  seeing  that  the  young 
trees  chosen  be  well  rooted — ^that  is,  having  plenty  of  smaU  fibrous 
roots,  which  are  the  mouths  by  which  the  plant  derives  its  nourish- 
ment from  the  earth.  In  a  rather  light  soil,  not  too  highly  manured, 
the  roots  of  young  trees  are  generally  good ;  but  if  the  young  trees 
have  grown  in  a  stiff  heavy  soil,  there  is  a  risk  of  their  being  badly 
rooted ;  that  is  to  say,  they  will  most  likely  have  few  small  fibres ; 
and  young  trees  with  few  fibres  never  succeed  well  when  replanted — 
more  especially  those  of  the  coniferous  tribe.  Much  of  the ,  success 
in  the  growing  of  trees  in  the  forest  depends  upon  a  good  healthy 
choice  from  the  nursery ;  therefore  this  point  should  always  be  care- 
fully attended  to  by  every  intelligent  planter. 

1768.  No  proprietor  should  grudge  to  give  a  fair  price  to  a  respect- 
able nurseryman,  in  order  to  have  his  orders  punctually  and  faithfully 
attended  to.  The  gentleman  who  offers  a  fair  price  is  always  sure 
to  have  a  good  article  sent  him ;  while,  when  a  proprietor  offers  a 
low  price  to  any  nurseryman  for  his  trees,  the  nurseryman  is  not 
enabled  to  bestow  that  labour  upon  the  lifting  of  the  young  trees 
which  is  necessary  to  secure  the  safety  of  the  roots.  Trees  of  the 
pine  tribe,  if  they  are  lifted  out  of  the  earth  carelessly,  generally  lose 
a  large  portion  of  their  roots ;  and  in  such  a  case  the  trees  cannot 
grow.  Therefore  every  planter  ought  to  see  that  the  trees  he  uses 
are  carefully  lifted  from  the  nursery-ground. 

1769.  In  purchasing  the  rarer  sorts  of  coniferous  trees  from  public 
nurseries,  foresters  should  be  very  careful  to  see  that  they  have  not 
been  tenderly  reared  in  pits  or  frames ;  as  if  so,  they  will  have  small 
chance  to  succeed  when  planted  out,  even  on  a  moderately  sheltered 
part.  All  plants  of  this  class  should  have  stood  at  least  two  years 
in  the  open  grounds  of  the  nursery  before  they  are  sent  out  to  the 
country;  and  the  forester  should  be  careful  to  see  to  this,  otherwise 
he  wiU  run  the  risk  of  losing  the  subjects. 


8KCTION  IV. — FOREBTBSS  WHO  PT7R0BASB  TOITNG  FOBESt  -  TREES  FROM  FUBLIO 
NTTRSERIBS  SHOULD  THEMSELVES  GO  TO  THE  NURSERIES  AND  SUPERINTEND 
THE  LIFTING  AND  PACKING  OF  THEM. 

1770.  It  generally  happens  that  nurserymen  who  have  a  good 
standing  in  respect  to  the  rearing  of  young  forest-trees,  and  who 
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really  have  them  in  all  respects  healthy  and  suitable  for  successful 
planting  out  on  forest  land,  have  a  great  pressure  of  business  on  their 
hands  in  the  planting  season,  and  are  therefore  often  unable  to  attend 
personally  to  all  the  orders  they  obtain  for  their  stock,  however 
anxious  they  may  be  to  do  so.  A  large  number  of  orders  for  young 
forest-trees  come  into  the  hands  of  a  first-class  nurseryman — say,  in 
the  month  of  November — and  if  the  weather  at  that  time  is  favour- 
able, a  considerable  portion  of  them  is  executed ;  but  frost  sets  in, 
and  a  fall  of  snow  takes  place,  which  puts  a  stop  to  all  outdoor 
nursery  operations,  while  a  large  proportion  of  the  orders  received  are 
still  to  attend  to.  Those  of  course  must  lie  over  till  a  return  of 
favourable  weather,  and  in  the  meantime  other  orders  accuniulate 
from  all  parts  of  the  country,  with  instructions  to  forward  a«  90on.  as 
weather  will  permit ;  so  that  by  the  time  the  weather  has  become 
suitable  for  again  lifting  young  trees  from  the  ground,  some  hundreds 
of  orders  for  them  are  to  be  attended  to,  while  there  may  not  be  more 
than  three  or  four  men  in  the  establishment  capable  of  superintend- 
ing the  lifting  of  the  orders  wanted,  and  in  consequence  the  head  of 
the  establishment  can  only  do  the  best  he  can  for  his  customers,  and 
must  either  have  time  to  get  the  plants  carefully  and  satisfactorily 
lifted,  or  lift  them  hurriedly,  and  therefore  in  a  condition  generally 
unsatisfactory  to  all  concerned 

1771.  The  statements  given  in  the  last  paragraph  are  based  on 
our  own  experience  in  the  capacity  both  as  nurserymen  and  as  for- 
esters;  for,  as  nurserymen,  we  have  often  been  obliged  to  inform 
some  of  those  who  ordered  plants  from  us  that,  from  pressure  of 
business,  we  could  not  possibly  supply  them  within  a  given  time,  and, 
in  consequence,  they  got  their  plants  elsewhere ;  while,  as  foresters, 
we  have  invariably  gone  direct  to  the  nursery  from  which  we  wished 
to  purchase,  and  had  our  plants  lifted  under  our  own  superintendence, 
and  removed  before  leaving  the  ground.     In  taking  this  course,  we 
had  workmen  put  under  our  superintendence  for  the  time  by  the  head 
of  the  establishment,  and  in  this  way  we  had  all  the  young  trees  we 
wanted  lifted  and  packed  to  our  entire  satisfaction,  and  that  without 
disturbing  the  head  of  the  establishment,  who  was  engaged  in  lifting 
orders  for  other  parties. 

1772.  We  have  never  found  any  nurseryman  of  good  standing 
object  to  intelligent  foresters  coming  to  their  grounds  to  superintend 
the  lifting  of  the  trees  they  might  want ;  but,  on  the  contrary,  we 
have  invariably  found  them  grateful  for  the  assistance  thus  rendered 
them  in  the  pressing  season  of  their  business :  for  it  is  not  the  want 
of  common  labourers  that  prevents  nurserymen  from  getting  their  orders 
executed  in  time  to  suit  their  customers,  but  the  scarcity  of  men 
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qualified  and  trustworthy  enough  to  superintend  the  works  of  lifting 
and  otherwise  attending  to  their  orders. 

1773.  In  the  pressing  season  of  lifting  orders  of  young  trees  in 
nurseries,  we  have  very  often  had  occasion  to  observe  a  squad  of  men 
— common  labourers — engaged  without  a  proper  and  responsible 
leader,  lifting  an  order  of  forest-trees,  which  had  to  be  sent  off  by 
rail  the  same  evening.  In  such  cases  the  plants  were  not  sufficiently 
loosened  by  the  men  with  the  spades,  before  those  who  followed 
pulled  them  up  from  the  earth,  and  in  consequence  a  large  proportion 
of  the  fibres  were  broken  off  in  the  act  of  pulling.  This  of  itself  was 
highly  objectionable ;  but,  besides,  after  the  plants  had  been  tied  up 
into  bundles,  their  roots  were  allowed  to  lie  exposed  to  the  frosty  air 
and  diying  influence  of  the  sun  for  a  few  hours,  thus  drawing  out 
the  vitality  of  the  plants,  and  rendering  them,  to  a  large  extent,  unfit 
for  successful  transplanting  on  the  forest  land.  Now,  the  cause  of 
this  state  of  things  was  the  pressure  of  business  at  the  time  on  the 
hands  of  the  nurseryman  and  his  assistants,  whereby  they  were 
obliged  to  either  trust  the  lifting  of  certain  orders  to  common  labour- 
ers, or  refuse  to  have  them  lifted  at  all  till  such  time  as  the  work 
could  be  properly  gone  about  under  their  own  superintendence. 

1774.  For  the  reasons  stated  above,  we  recommend  that  every 
forester  who  may  purchase  young  trees  from  public  nurseries,  if  he 
wish  to  be  really  successful  in  his  planting  operations,  should  make 
it  a  rule  to  attend  at  the  nursery  himself,  and  either  see  his  plants 
properly  dealt  with  by  others,  or  superintend  the  lifting  of  them 
himself,  as  the  state  of  matters  may  suggest  in  the  nursery  at  the 
time.  Many  foresters  are  quite  unacquainted  with  the  hurried  state 
of  business  that  often  takes  place  in  public  nurseries  during  the 
planting  season,  and  especially  as  spring  advances,  and  they  simply 
trust  that  their  young  trees  will  be  in  all  respects  properly  dealt 
with ;  but  it  often  happens  that  a  month  or  two  after  planting  they 
find  a  large  proportion  of  their  young  trees  have  either  died  or 
look  sickly,  and  they  are  not  able  to  account  for  such  a  state  of 
things.  Then,  we  say  to  all  who  meet  with  such  disappointments, 
attend  to  see  your  trees  lifted,  and  you  will  not  have  to  mourn  over 
disappointments  of  such  a  nature. 
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CHAPTER    XIII. 


8E0TI0N   I. — THE   NATUBE  AND   PBACTICE   OF  PRUNIKO   HABDWOODED   TBEEB. 

1775.  Many  conflicting  opinions  relative  to  the  pruning  of  forest- 
trees  still  prevail  among  those  who  profess  the  art,  which  opinions, 
we  believe,  have  more  a  tendency  to  darken  the  point  referred  to, 
than  to  throw  light  on  it.     All  this  diversity  of  opinion  arises  from 
the  want  of  a  properly  extended  knowledge  of  the  science  of  vegetable 
physiology  in  the  case  of  those  who  generally  practise  pruning^  and 
from  a  proper  application  of  it  to  the  subject  in  question.     Now,  the 
only  way  reasonably  to  confirm  the  mind  upon  this  important  point 
is,  not  to  lay  any  particular  stress  upon  any  particular  example  that 
may  be  given,  but  to  examine  the  true  nature  of  the  art  of  pruning, 
and  the  tendency  it  has  to  improve  or  retard  the  healthy  develop- 
ment of  trees  in  various  situations.     In  short,  in  order  to  a  right 
understanding  of  the  nature  of  pruning  as  applied  to  forest  trees, 
attention  must  be  paid  to  its  efifects  upon  trees  under  every  variety 
of  circumstances.     We  consider  it  proper  that  eveiy  proprietor  of 
plantations  should  be  able  to  judge  for  himself  in  the  matter  of  prun- 
ing, and  to  detect  proper  from  improper  pruning.     And  to  this  end 
we  shall  enter  minutely  into  detail  under  this  head,  and  give  a  dis- 
tinct statement  of  our  reasons  for  doing  it  in  one  case  and  not  in 
another.     But  before  doing  this,  it  will,  we  think,  be  proper  first  to 
examine  the  effects  that  the  amputation  of  a  branch  from  a  tree  has 
upon  its  constitution :  such  previous  knowledge  will  prepare  the  niind 
for  a  better  understanding  of  the  true  nature  of  pruning  as  it  is 
generally  practised  among  intelligent  foresters. 

1776.  A  tree,  through  the  agency  of  its  roots,  draws  nourishment 
from  the  earth  into  which  these  enter,  chiefly  in  a  state  of  solution 
in  water ;  which  liquid  nourishment,  or,  as  it  is  generally  termed,  the 
sap,  ascends  the  trunk  through  the  longitudinal  vessels  or  pores,  from 
which  again  each  branch  or  limb  of  the  tree  is  supplied  in  successian. 
The  body  or  trunk  of  a  tree  forms  one  bundle  of  longitudinal  tabes» 
through  which  the  sap  ascends  from  the  roots  to  the  branches.    From 
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this  bundle  each  separate  branch  is  supplied  by  its  own  separate  line 
of  tubes;  or,  which  is  the  same  thing,. each  particular  root  of  a  tree 
has  to  draw  nourishment  from  the  soil  to  supply  its  own  particular 
branch ;  and  the  communication  between  these  two  points  is  main- 
tained by  a  particular  set  of  vessels  in  the  trunk  of  the  tree.  The 
watery  part  of  the  sap,  when  it  ascends  into  the  leaves,  is  for  the 
most  part  given  off  by  them  in  the  form  of  perspiration ;  that  which 
remains  at  this  point  undergoes  a  change  previous  to  its  descent  in 
the  form  of  proper  woody  matter,  which  change  is  effected  by  the 
leaves  inhaling  carbonic  acid  and  other  gases,  which  enter  into  the 
composition  of  the  returning  sap ;  and  in  this  manner  there  is  a  con- 
tinual circulation  of  the  sap  in  the  tree — the  roots  drawing  in  and 
supplying  the  whole  with  moisture,  which,  when  it  is  raised  to  the 
leaves,  undergoes  a  chemical  change,  and  is  returned  in  the  form  of 
proper  woody  matter.  The  practical  deduction  to  be  drawn  from 
this  is,  that  every  branch  growing  out  of  the  main  body  of  a  tree  is 
by  nature  meant  to  act  as  a  laboratory,  in  which  woody  matter  is 
prepared,  and  returned  for  the  joint  supply  of  itself  and  the  body  of 
the  tree.  From  this  we  are  bound  to  conclude,  that  when  we  cut  a 
branch  from  a  tree,  we  take  away  from  it  the  means  of  supplying  it 
with  a  certain  proportion  of  woody  matter  for  its  enlargement ;  and 
this  is,  indeed,  the  case  with  pruning  in  all  cases  of  the  operation. 
But  under  skilful  management  in  pruning,  this  depriving  of  a  tree  of 
its  due  means  of  nourishment  is  only  temporary,  as  in  a  short  time 
after  the  operation  has  been  properly  done,  and  when  the  tree  oper- 
ated upon  has  had  its  growth  properly  directed,  the  increase  of  timber 
is  at  once  remarkable,  as  compared  with  others  of  the  like  nature 
and  age  which  had  not  been  pruned,  or  with  others  which  had  been 
unscientifically  managed. 

1777.  When  a  large  branch  is  cut  off  immediately  from  the  body 
or  trunk  of  a  large  tree,  the  usual  sap  which  supplied  it  in  its  ascent 
from  the  roots  will  be  stopped  short,  and  for  a  time  will  ooze  out  at 
the  cut  part.     In  a  short  time,  however,  the  sap,  as  it  rises  in  those 
vessels  of  the  trunk  which  formerly  supplied  the  branch  taken  off, 
becomes  stagnated,  and  causes  rot  in  that  part,  which  can  never  be 
the  case  while  the  branch  remains  to  draw  up  and  prepare  the  sap 
in  its  leaves ;  and  this  is  the  case  in  all  instances  of  large  branches 
cut  from  large  trees.     But  in  the  case  of  a  branch  being  thus  cut 
from  a  young  sapling  in  a  rapidly-growing  state,  the  tree  is  not  in- 
jured, but  improved — the  sap  of  the  plant  being  in  such  a  vigorous 
state  that  rot  cannot  take  place.     Now,  the  practical  deduction  to  be 
drawn  from  this  is,  that  the  amputation  of  a  large  branch  immedi- 
ately from  the  body  of  a  large  tree,  instead  of  being  favourable  to  its 
health  and  value  as  timber,  has  quite  the  contrary  effect.     We  say 
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immediately  from  the  body  of  the  tree,  because  the  cutting  off  of  a 
part  of  a  branch  is  by  no  means  injurious  to  the  health  of  a  tree ; 
but,  on  the  contrary,  when  part  of  a  large  branch  is  cut  off,  the  flow 
of  sap  to  that  part  is  checked,  and  the  body  or  trunk  of  the  tree  is 
in  proportion  enlarged. 

1778.  In  Professor  Lindley's  'Theory  and  Practice  of  Horti- 
culture' there  are  some  paragraphs  so  much  to  the  point  on  this 
subject,  that  we  think  it  right  to  bring  them  under  the  notice  of  the 
forester  here.  In  the  work  referred  to  the  Doctor  states:  "The 
quantity  of  timber  that  a  tree  forms,  the  amount  and  quality  of  its 
secretions,  the  brilliancy  of  its  colours,  the  size  of  its  flowers,  and,  in 
short,  its  whole  beauty,  depend  upon  the  action  of  its  branches  and 
leaves,  and  their  healthiness.  The  object  of  the  pruner  is  to  diminiflh 
the  number  of  leaves  and  branches,  whence  it  may  be  at  once  under- 
stood how  delicate  are  the  operations  he  has  to  practise,  and  how 
thorough  a  knowledge  he  ought  to  possess  of  all  the  laws  which 
regulate  the  action  of  the  organs  of  vegetation.  If  well  directed, 
pruning  is  one  of  the  most  useful,  and,  if  ill  directed,  it  is  among 
the  most  mischievous,  operations  that  can  take  place  upon  a  plant 
The  object  of  pruning  is  either  to  influence  the  production  of  floweis 
and  fruit,  or  to  augment  the  quantity  of  timber." 

"  Pruning  is  nothing  less  than  the  removal  of  leaves.  To  cat  off 
a  branch  in  summer  is  evidently  so  ;  and  if  the  branch  is  naked,  still 
its  removal  is  the  destruction  of  the  part  from  which  leaves  would 
have  been  produced  had  it  been  permitted  to  remain." 

'*  Prune  not  at  all,  should  therefore  be  the  maxim  of  the  forester. 
Plant  thickly,  thin  constantly,  stop  carefully,  and  leave  the  rest  to 
nature.  But,  unfortunately,  it  does  not  happen  that  he  who  plants 
well  always  thins  constantly ;  it  is  still  more  rare  that  stopping  is 
thought  of;  and  so  a  maxim,  one  of  the  soundest  in  the  whole 
system  of  forestry,  cannot  be  observed.  Hence  pruning  may  be 
regarded  as  a  necessary  evil,  to  which  the  wise  must  submit  be* 
cause  of  the  ignorant;  the  careful  to  cure  the  evils  inflicted  by  the 
careless." 

1779.  During  our  practice  as  a  forester  we  have  had  extensive 
opportunity  of  observing  the  nature  and  quality  of  full-grown  timber 
as  it  has  been  affected  by  different  kinds  of  management  in  the  way 
of  pruning.  Having  seen  much  timber  of  all  ages  cut  up  for  different 
purposes  at  saw-mills,  we  have  had  occasion  invariably  to  observe  a 
practical  truth,  that  wherever  branches  4  inches  and  upwards  in 
diameter  at  their  base  had  been  cut  from  the  trunk  of  the  tree,  the 
wood  for  a  considerable  way  under  that  part  which  had  beeik  so 
pruned  was  discoloured  and  worthless.  Where  much  cutting  of 
large  branches  had  taken  place  ia  one  individual  tree,  we    have 
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always  found  such  a  tree  to  be  scarcely  fit  for  any  valuable  purpose 
whatever  when  it  came  to  be  cut  up.  Where  the  pruning  had  been 
done  a  considerable  number  of  years  before  the  tree  was  cut  down 
for  use,  the  wounds  upon  the  surface  were  not  easily  observable, — in 
fact,  such  trees  often  appear  sound  to  outward  appearance ;  but  when 
the  bark  and  outer  covering  of  sapwood  are  removed,  the  pruned 
part  is  at  once  observable,  and  the  vessels  leading  from  it  down  to 
the  roots  are  generally  found  soft  and  of  a  dark  colour. 

1780.  Having  now  pointed  out  the  effects  the  amputation  of  a 
branch  from  the  trunk  of  a  tree  has  upon  its  constitution,  we  next 
proceed  to  detail  the  method  which  ought  to  be  practised  with  prun- 
ing operations  in  all  cases.  And  in  order  to  a  right  understanding 
of  this  most  important  point  in  arboriculture,  we  shall  bring  under 
consideration  the  pruning  of  trees,  from  the  time  they  are  planted 
out  from  the  nursery  to  that  of  their  being  so  fully  developed  as  to 
be  beyond  any  advantages  that  could  accrue  to  them  in  respect  to 
pruning.  It  may  not  be  out  of  place  to  remark  here  that,  generally 
speaking,  wherever  healthy  young  trees  have  been  properly  planted 
in  a  suitable  soil  and  situation,  little  or  no  pruning  is  ever  found 
necessary;  as  in  such  a  case  the  trees  grow  vigorously  upwards, 
with  perfect  leaders  in  each  case  and  comparatively  small  branches. 
Where  pruning  proves  necessary,  it  is  generally  found  that  the  soil 
is  not  of  the  description  nor  in  the  condition  necessary  for  the 
healthy  growth  of  the  species;  for  in  all  such  cases  the  trees  do 
not  come  away  with  vigour  upwards,  but  become  branchy  and 
spreading  in  their  habit.  Indeed,  wherever  we  see  much  need  for 
pruning  on  young  trees,  we  conclude  that  the  cause  lies  in  the 
bad  management  of  the  planter  in  the  first  instance.  Pruning 
therefore  is,  generally  speaking,  only  necessary  after  unskilful  plant- 
ing, as  where  the  trees  are  planted  on  a  soil  in  all  respects  favour- 
able to  their  growth,  pruning  is  never  found  necessary  to  any  im- 
portant extent. 

1781.  Many  foresters  are  in  the  habit  of  closely  pruning  all 

young  hardwood  trees,  particularly  elms  and  oaks,  when  they  are 

newly  taken  from  the  nursery-grounds,  and  preparatory  to  planting 

them  out  in  the  forest ;  which  close  pruning  is  most  injurious  to  the 

health  of  all  young  trees  when  newly  lifted  from  the  ground.     The 

system  generally  practised  by  foresters  in  this  case  is,  to  cut  ofiT  clean 

to  the  main  stem  all  strong  branches,  and  only  leave  a  few  small 

twigs  near  the  top  of  the  plant,  with  the  view  of  drawing  up  the 

sap.     The  natural  consequences  of  such  a  cutting  off  of  all  the  stronger 

branches  from  a  young  tree  are  that,  when  the  sap  ascends  in  the 

plant  in  the  spring,  it  is  arrested  at  the  wound  where  the  first  or 

lowest  branch  was  taken  off,  and  escapes  from  the  cut  part  by  evap- 
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oration.  It  being  thus  arrested,  there  is  a  natural  effort  made  by 
the  plant  to  produce  young  shoots  and  leaves  at  this  point,  in  order 
to  convert  the  sap  into  proper  woody  matter;  consequently,  we 
almost  always  find  a  few  young  shoots  made  the  first  season  imme- 
diately under  the  part  where  the  lower  strong  branch  was  taken 
from  the  plant,  while  all  the  rest  of  the  young  tree  above  this  growth 
of  young  shoots  remains  dry,  and  very  frequently  dies — ^the  sap  not 
rising  suflSciently  to  carry  on  life  above  the  part  where  the  new 
shoots  spring  out.  Even  if  the  sap  should  not  be  all  arrested  at 
the  point  referred  to,  the  part  above  it  remains  in  a  sickly  and  un- 
healthy state;  whUe  the  young  shoots  produced  lower  down  draw 
all  the  nourishment  to  themselves,  and  ultimately  form  a  distorted 
unshapely  plant,  unless  it  be  carefully  attended  to  by  giving  some 
one  of  the  shoots  the  preference,  and  cutting  away  all  the  rest, 
allowing  it  to  become  the  top. 

1782.  The  proper  manner  of  proceeding  with  the  pruning  of 
forest-trees,  as  they  are  newly  lifted  from  the  nurser)%  and  pTejiara- 
tory  to  planting  them  out,  is  to  shorten  all  the  larger  branches  that 
have  the  appearance  of  gaining  strength  upon  the  top  or  leading 
shoot  of  the  young  tree.     This  shortening  of  the  laiger  branches 
ought  to  be  done  in  such  a  manner  as  to  leave  only  from  one-half  to 
two-thirds  of  their  whole  length  remaining,  with,  if  possible,  a  few 
small  twigs  upon  each,  in  order  the  more  readily  to  elaborate  the  sap 
as  it  rises  in  the  spring;  and  in  this  state  the  young 'trees  may  be 
planted  with  the  greatest  assurance  of  success.     The  great  advantage 
of  this  method  of  pruning  young  trees  is,  that  when  the  sap  rises  in 
them,  the  first  summer  after  planting,  there  being  a  regular  supply 
of  small  proportionable  branches  along  the  main  stem,  leaves   are 
formed,  and  sap  is  drawn  up  regularly  to  every  part  of  the  tree,  con- 
sequently the  tree  maintains  an  equal  vigour  throughout.     Were  all 
the  branches  left  upon  the  young  trees,  the  roots,  from  the  effects  of 
removal,  would  not  be  able  to  supply  the  whole  with  due  nourish- 
ment; and  the  consequence  would  very  likely  be,  that  the  plants 
would  generally  be  much  checked  in  their  growth  for  the  first  season 
or  two,  and  that  some  of  them  would  die  down  to  the  ground-level, 
from  which  part  of  the  trees  numerous  young  shoots  would  issue, 
much  in  the  same  manner  as  they  do  from  the  cut  part  of  those 
trees  which  have  been  over-pruned. 

1783.  It  is  now  a  well -ascertained  truth  among  all  practical 
foresters,  that  when  a  young  tree  is  in  a  vigorous  state  of  gro'wtlL, 
and  the  wood  full  of  sap,  previous  to  its  having  made  any  heartw^oocl, 
any  branch  may  be  taken  off'  without  doing  the  least  injury  to  it^ 
It  is,  therefore,  just  at  this  stage  of  the  existence  of  a  tree  that  it 
can  with  certainty  be  made  to  do  weU,  or  otherwise,  according  as   it. 
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is  attended  to — to  give  the  top  the  lead  in  the  growth — to  check 
the  stronger  branches — and  to  give  the  tree  that  shape  it  may  be 
desired  it  should  have  when  it  attains  full  age. 

1784.  When  joung  hardwood  trees  have  been  pruned  in  the  man- 
ner above  recommended,  and  after  they  have  been  planted  and  grown 
in  their  permanent  situation  for  the  space  of  three  or  four  years,  they 
will  by  that  time  have  established  themselves  properly  in  the  ground  ; 
which  circumstance  is  known  by  their  putting  forth  considerable 
shoots  of  young  wood.     At  this  stage  of  their  growth  it  will  be 
necessary  to  go  over  them  all  with  the  pocket  pruning-knife,  and  cut 
close  to  the  main  stem  or  trunk  aU  the  parts  of  the  branches  that 
were  formerly  shortened,  and,  at  the  same  time,  to  shorten  back  all 
other  branches  that  may  have  gained  strength,  or  may  have  the 
appearance  of  gaining  strength,  upon  the  top  or  main  shoot.     But  it 
should  be  particularly  observed,  that  this  pruning  ought  never  to  be 
allowed  to  be  done  until  the  young  trees  have  decidedly  established 
themselves  in  the  ground,  and  are  in  a  vigorous  healthy  state  of 
growth.     At  the  same  time,  any  unhealthy  plant  which  may  not 
have  succeeded  well  should  be  cut  over,  when  it  will  soon  rise  up 
with  renewed  vigour. 

1785.  We  have  now  given  a  statement  of  the  manner  of  proceed- 
ing with  pruning  operations  in  the  case  of  young  trees  about  to  be 
planted  out  into  the  forest ;  and  also  the  treatment  they  ought  to 
receive  after  being  three  or  four  years  established  in  the  ground. 
There  may,  however,  be — and,  indeed,  too  often  are — cases  where 
hardwood  trees,  while  young,  have  been  entirely  neglected.     It  will 
now  be  proper  to  consider  the  treatment  that  such  ought  to  receive. 
We  shall  first  suppose  that  we  have  to  do  with  a  plantation  of  young 
hardwood  trees  which  had  received  no  pruning  at  all  previous  to 
being  planted ;  and  we  shall  further  suppose  that  the  trees  are  oaks, 
and  of  five  or  six  years'  standing  in  the  forest-grounds.     On  examin- 
ing the  state  of  young  hardwood  trees  of  this  description,  it  will  be 
observed,  if  the  situation  be  an  exposed  one,  that  many  of  them 
have  died  down  to  the  part  resting  upon  the  surface  of  the  ground, 
and  that  from  this  part  a  number  of  branches  have  issued,  each  con- 
tending for  the  lead  in  the  growtL     In  such  a  case  as  this,  no  time 
sliould  be  lost  in  giving  the  strongest  and  most  healthy  shoot  the 
preference,  and  cutting  away  all  the  rest,  as  well  as  the  dead  part  of 
%be  tree,  nearly  by  the  ground,  or  at  least  down  to  the  part  where 
the  young  shoots  issue.     Prune  the  shoot  intended  to  be  left  for  the 
future  tree  by  shortening  all  the  stronger  branches,  and  taking  off 
olean  to  the  stem  any  that  may  be  considered  superfluous ;  and  in  this 
xxxanner  go  over  every  young  tree  in  the  plantation,  always  choosing 

le  most  healthy  shoot  for  the  future  tree,  and  one  which  appears  to 

2  N 
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have  naturally  a  good  balance  of  branches,  with  the  leader  or  top 
shoot  strong  in  proportion  to  the  rest 

1786.  We  shall  again  suppose  a  plantation  of  oaks,  of  the  same 
age  as  the  one  above  alluded  to,  but  the  trees  in  which,  instead  of 
having  been  planted  without  pruning,  have  been  pruned  too  severely 
when  lifted  from  the  nursery-ground,  and  previous  to  being  planted. 
The  treatment  in  this  case  must  in  every  respect  be  the  same  as  the 
former — that  is,  all  the  dead  wood  should  be  cut  away  immediately 
above  the  point  from  which  the  young  shoots  issue-^  and  the  strong- 
est and  most  healthy  shoot  being  fixed  upon  for  the  future  tree,  it 
must  be  properly  pruned  in  the  way  that  has  been  stated  in  the 
foregoing  paragraph.     But  in  a  case  of  this  nature,  where  the  trees 
had  been  overpruned  previous  to  their  being  planted,  there  is  often 
more  difficulty  in  making  choice  of  a  good  young  shoot  than  where 
no  pruning  at  all  had  taken  place.     This  arises  from  the  young 
shoots  springing  from  the  main  stem  in  a  horizontal  manner,  and 
that,  too,  very  often  a  considerable  way  up  the  stem.     In  a  case  of 
this  nature,  where  a  proper  leading-shoot,  rising   perpendicularly, 
cannot  be  got,  the  only  way,  and  the  method  we  always  follow,  is 
to  cut  the  main  stem  by  the  surface  of  the  ground,  and  allow  a  set 
of  new  shoots  to  rise  up.     The  chance  generally  is,  that  when  the 
tree  is  thus  cut  down  all  the  new  shoots  will  rise  in  an   upright 
position,  and    a    choice  can  be  afterwards    made :  but  wherever  a 
proper  leading-shoot  can  be  had,  let  it  be  chosen,  although  it  come 
away  rather  far  up  upon  the  stem.     If  it  rise  perpendicularly,  and 
the  plant  be  in  a  vigorous  healthy  state  of  growth,  it  wiU  succeed 
well  and  form  a  perfect  tree.     This  sort  of  work  should  be  done  in 
the  spring  months,  so  that  the  growth  may  set  in  immediately  after 
the  operation  is  performed. 

1787.  With  regard  to  the  pruning  of  forest-trees  generally,  all 
would  be  simple  and  well,  provided  a  distinct  practical  rule  were 
attended  to,  both  by  proprietors  and  foresters,  for  the  rearing  up  of 
plantations  at  every  stage  of  their  growth ;  but  in  practice  the  case 
is  almost  always  the   contrary.     No  distinct  practical  rules  being 
adhered  to  among  foresters  as  a  body,  one  goes  to  work  in  one  wuy, 
and  another  in  a  contrary  way,  in  the  same  piece  of  work ;  and  ia 
the  manner  of  doing  the  work  all  depends  upon  the  knowledge  and 
practical  experience  of  the  man.     A  man  of  high  intelligence  in  his 
profession,  and  of  sound  practical  experience,  finds  out  for  KiTin^lf 
what  ought  to  be  done,  and  guides  himself  in  the  execution   of  lus 
work  accordingly ;  but  the  man  of  small  knowledge  and  experience 
unless  he  has  some  definite  rule  laid  down  to  guide  him,  will  go  to 
work  merely  under  the  direction  of  his  own  judgment,  whether  that 
may  be  right  or  wrong. 
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1788.  The  only  sensible  rule  that  can  be  laid  down  for  general 
guidance  in  regard  to  pruning  is,  to  begin  the  operation  on  the  trees 
at  an  early  stage  of  their  growth,  and  to  look  over  them  frequently 
— say  once  in  every  two  or  three  years — paying  particular  attention 
at  each  time  to  direct  the  complete  ascending  of  the  leading  or  top 
shoot  by  shortening  any  branches  that  seem  to  be  gaining  strength 
upon  it,  and  at  the  same  time  attending  to  shorten  any  branch  that 
may  be  gaining  an  undue  strength  in  proportion  to  the  others  on 
the  same  tree.  If  young  hardwood  trees  are  kept  moderately  close 
among  their  nurses  in  a  plantation,  the  side-branches  will  not  grow 
of  great  strength,  and  these  may  be  gradually  removed  from  the 
lower  part  of  the  stems  without  doing  the  trees  any  injury ;  on  the 
contrary,  the  operation  will  be  beneficial  to  their  health,  and  cause 
them  to  form  clean  stems  for  the  after-produce  of  useful  timber.  In 
no  case,  however,  should  the  stems  be  cleaned  of  branches  beyond 
one*tiurd  of  the  entire  height  of  the  tree  at  any  stage  of  its  growth, 
as  it  is  always  advantageous  for  young  hardwood  trees  to  have  well- 
balanced  and  rather  branchy  tops  in  order  to  produce  an  abundance 
of  leaves  for  carrying  on  the  functions  of  the  plant.  By  attention 
to  the  frequent  pruning  of  hardwood  trees  in  this  way  while  young, 
and  by  attention  to  regularly  and  systematically  thinning  the  nurses 
from  them  after  they  have  reached  beyond  the  height  of  12  or  15 
feet,  no  further  pruning  would  be  found  necessary,  as  by  that  time  the 
trees  will  be  brought  into  the  desired  shape  they  were  meant  ultimately 
to  attain,  and  judicious  management  in  disposing  of  their  nurses  would 
keep  them  so  ever  after.  We  shall  now  give  a  few  paragraphs  in 
explanation  of  how  the  work  of  pruning  is  practically  gone  about. 

1789.  In  the  pruning  of  all  young  trees,  any  branch  of  which 
may  be  got  at  by  a  man  standing  upon  the  groimd,  which  branches, 
generally  speaking,  will  not  be  more  than  one  inch  in  diameter, 
the  work  ought  to  be  done  by  the  common  forest  pruning-knife. 
(See  fig.  149.)  This  is  not  made  with  a  hinge  between  the  Fig.  149. 
blade  and  the  handle,  as  is  the  case  in  common  pocket-  • 
knives,  but  the  blade  is  fixed  into  the  handle.  The  blade 
is  also  made  straight  in  the  faoe — that  is,  without  any  hook 
at  the  point,  as  is  the  case  with  garden-knives.  The  for-  j\| 
ester,  in  working  with  this  knife,  when  he  has  no  occasion 
to  use  it,  puts  it  into  a  sheath  of  leather  hanging  by  his  side. 
In  cutting  ofiF  any  branch  of  a  tree  from  its  stem  with  the 
forest  pruning-knife,  the  operator  takes  hold  of  the  branch 
n^th  his  left  hand  a  little  forward  from  its  base,  and  eases 
it  upwards,  and  at  the  same  moment  he  applies  the  prun- 
ing-knife with  his  right  hand  to  the  base  of  the  branch  to  be  cut 
off,  cutting  it  upwards  in  the  same  line  as  the  stem  of  the  tree — 
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taking  care  not  to  enter  the  knife  upon  the  plane  of  the  stem  of 
the  tree,  but  a  little  upon  the  base  of  the  branch  to  be  cut  off,  say 
about  a  quarter  of  an  inch  upon  the  rise  of  the  wood  forming  the 
base  of  the  branch.  By  this  means  the  stem  of  the  tree  is  not  injured, 
and  at  the  same  time  the  damp  is  thrown  off  the  wounded  part 
In  all  cutting  off  whole  branches  immediately  from  the  stem  of  8 
tree,  the  wounded  part  should  be  made  perfectly  smooth,  paring  it 
neatly  all  round  with  the  knife,  which  should  be  kept  very  sharp. 
When  the  work  of  lopping  off  a  branch  is  finished,  the  part 
g  '  will  have  the  appearance  as  represented  in  fig.  150  at  a; 
and  in  the  course  of  two  years  after  being  done,  the  wounded 
^/  part  will  be  entirely  covered  over  with  young  wood, — ^that  is 
to  say,  if  the  subject  is  in  fuU  health. 

1790.  When  pruning  operations  are  done  upon  a  tree,  the 
branches  of  which  are  within  the  reach  of  a  man  standing 
upon  the  ground,  but  which  are  too  large  for  being  easily  cut  off  by 
the  pruning-knife,  the  pruniug-saw  must  be  applied.     (See  fig.  151.) 

p.    ^^^  In  all  cases  of  cutting  off  a  brandi 

with  the  saw,  care  must  be  taken, 
first,  to  make  a  slight  cut  with  it 
upon  the  under  part  of  the  base 
of  the  branch  to  be  taken  off,  say  nearly  an  inch  deep  if  the 
branch  be  three  inches  in  diameter,  and  so  on  with  any  other  sise 
of  a  branch  in  proportion.  This  is  in  order  to  prevent  the  branch, 
when  nearly  cut  through,  from  falling  away  suddenly  and  tearing 
away  the  bark  below  its  base  upon  the  stem,  which  circumstance 
sometimes  happens  with  careless  hands.  Care  should  be  also  taken 
to  pare  and  make  smooth  with  a  sharp  knife  all  the  wounded  surface 
made  by  the  saw,  which  is  always  rough.  By  attending  to  tlus,  the 
damp  will  not  be  so  apt  to  lodge  upon  the  wound 

1791.  Where  the  operator  cannot  reach  to  the  branch  to  be 
taken  off,  and  where,  of  course  he  could  neither  use  the  pruning- 
knife  nor  the  saw,  the  'pruniTig-chisd  is  used.     (See  fig.  152.)      In 

Fiir.  162.  ^^^    instrument,    the 

#ft  4  handle  d  may  be  of 

mt^S!SSS^^SSSmSSSSSSSSSSSSSB  ^  any  convenient  length 
to  suit  the  height  of 
the  tree  to  be  pruned ;  and  it  should  always  be  made  of  a  piece 
of  good  tough  well-seasoned  ash-wood.  In  using  the  instraiaent, 
the  operator  takes  hold  of  the  handle  with  his  left  hand,  and 
puts  the  sharp  face  of  the  instrument  a  to  the  under  part  of  the 
base  of  the  branch.  He  then,  with  a  mallet  in  his  right  hand,  with 
one  or  more  strokes  upon  the  lower  end  of  the  handle  c,  which 
has  an  iron  fefi^mh  or  ring  upon  it,  forces  the  instrument  through  the 
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branch,  and  separates  it  from  the  stem  of  the  tree.  In  the  act  of 
doing  this,  care  should  be  taken  to  repeat  the  strokes  lightly  when 
the  branch  is  nearly  through ;  because,  were  a  heavy  stroke  of  the 
mallet  given  at  this  time,  the  instrument  might  be  forced  upwards 
and  injure  the  stem  of  the  tree,  making  a  deep  cut.  When  it  is 
necessary  to  take  any  part  of  a  branch  off  which  may  be  considered 
too  long  and  not  in  balance  with  the  tree,  the  hooked  parts  of  this 
instrument,  b  b,  are  used.  They  are  kept  very  sharp  on  the  inside ; 
and  in  taking  off  any  part  of  a  branch  with  them,  the  operator  pulls 
the  instrument  suddenly  towards  him,  by  which  means  a  pretty  large 
branch  may  be  cut  very  quickly  throujgh.  In  using  the  pruning- 
chisel,  a  considerable  deal  of  practical  skill  is  required ;  and  in  the 
hands  of  a  practised  man,  it  is  a  most  effective  instrument  for  the 
purpose. 

1792.  All  pruning  operations  should  be  done  in  the  spring  or 
summer  months,  observing  to  leave  all  maples  till  the  summer 
season.  We  would  not  advise  to  prune  any  after  the  1st  of  August, 
for  after  that  time  the  motion  of  the  sap  becomes  slower,  and  the 
wounds  are  consequently  longer  in  healing  up.  We  have  observed 
that  those  trees  which  are  pruned  in  May  and  June  heal  up  in  their 
wounds  much  faster  than  those  done  in  July  or  a  week  in  August. 
Our  impression^  therefore,  is,  that  the  month  of  June  is  to  be  pre- 
ferred to  any  other  month  in  the  year  for  this  operation.  In  prun- 
ing oak-trees  in  the  month  of  June,  the  bark  can  be  taken  from 
such  branches  as  are  of  any  size ;  and  we  have  found  this  to  be  a 
source  of  profit  in  forest  management. 


SBCTION   II. — PRUNING   AS   APPLICABLE  TO  CONIFEROUS  TREES. 

1793.  The  pine,  the  larch,  the  fir,  and  the  cedar,  but  especially 
the  trees  of  the  three  former  families,  from  their  natural  strong 
tendency  to  shoot  upwards  in  the  form  of  one  leading  stem,  with 
comparatively  small  lateral  branches,  are  seldom  found  to  require 
any  such  pruning  as  is  generally  deemed  necessary  for  trees  of  the 
hardwooded  species.  But  even  in  such  specimens  of  the  conifer- 
ous trees  as  do  happen  to  grow  strongly  to  side  branches,  and  which, 
on  that  account,  require  to  be  checked  in  order  to  give  the  trees  a 
more  upright  habit,  a  different  mode  of  pruning  must  be  resorted  to 
from  that  generally  applied  to  the  hardwooded  sorts.  We  have 
found  that  the  amputation  of  healthy  limbs  from  trees  of  the  pine, 
the  larch,  the  fir,  and  cedar,  at  least  to  any  considerable  extent,  is 
highly  injurious  to  the  health  of  the  subjects,  from  the  wounds 
bleeding  for  years  after  they  have  been  made,  and  thus  causing  a 
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great  loss  of  the  sap.  A  live  branch  removed  from  the  stem  of  a 
young  oak  or  elm,  in  the  season  of  its  growth,  bleeds  very  little  in- 
deed, and  the  wound  heals  up  shortly  after ;  but  if  one  be  removed 
from  the  stem  of  a  pine  or  a  fir  at  any  season  of  the  year,  the 
wounded  part  will  continue  to  bleed  for  a  very  long  time.  In  prun- 
ing coniferous  trees,  therefore,  the  removal  of  live  branches  from  their 
stems  should  be  avoided. 

1794.  Trees  of  the  pine  and  fir  tribes,  from  their  natural  tend- 
ency to  congregate  together  in  masses,  and  from  their  being  generally 
planted  closely  in  our  artificial  plantations,  are  seldom  found  to  re- 
quire the  pruniug-knife  to  shorten  or  remove  their  branches :  from 
these  being  checked  in  growth  by  their  standing  close  to  one  another, 
the  necessity  for  this  is  obviated. 

1795.  Although,  however,  the  natural  tendency  of  the  coniferous 
tribes  is  to  grow  in  masses,  and  although,  when  we  plant  them  un- 
der such  conditions  as  nature  would  seem  to  direct,  we  seldom  or 
never  find  it  necessary  to  check  their  branches  by  pruning, — still, 
when  they  are  grown  far  apart  from  one  another,  as  is  the  case  in 
the  greater  part  of  the  pinetums  of  this  country,  where  the  difiTerent 
species  are  grown  for  ornamental  eifect,  they  naturally  send  out  such 
strong  side  branches  as  sometimes  to  deprive  the  leader,  or  main 
stem,  of  the  amount  of  sap  it  requires  to  enable  it  to  shoot  propor- 
tionally upwards ;  and  to  render  it  necessary  that  we  should  apply 
some  mode  of  pruning  to  check  this  overgrowth  of  the  branches. 

1796.  From  the  fact  that  the  removed  of  live  branches  from  the 
stems  of  coniferous  trees  is  highly  injurious  to  their  health,  we 
should  upon  no  account  remove  such,  but  adopt  some  other  mode  of 
pruning,  and  such  a  mode  as  will  not  necessitate  the  amputation  of 
limbs,  but  merely  act  as  a  check  upon  the  individual  branches  that 
seem  to  strive  for  the  mastery  with  the  leader  or  main  stem.  This 
is  most  completely  done  by  merely  stopping  the  points  of  the  too 
luxuriant  branches. 

1797.  Where,  then,  it  is  found  desirable  to  grow  specimens  of 
coniferous  trees  singly,  and  so  far  apart  from  one  another,  or  from 
other  trees,  as  that  the  overgrowth  of  their  side  branches  cannot 
naturally  be  checked  by  others  standing  near  them,  the  points  of  the 
branches  that  seem  to  grow  too  luxuriantly  should  be  pinched  of 
with  the  forefinger  and  thumb,  only  to  the  extent  of  an  inch  or  two, 
at  the  commencement  of  the  growing  season.    This  attended  to  while 
the  trees  are  young,  and  before  they  become  of  a  confirmed  branchy 
habit,  will  have  the  desired  effect  of  checking  the  flow  of  growth  to 
such  large    branches,    and    of   throwing   a   proportionately    greater 
amount  of  the  sap  to  the  centre  of  the  system  for  the  benefit  of  their 
stems.     This  is  all  that  is  necessary  in  order  to  gain  the   end  in 
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view — namely,  to  give  the  leading  stem  the  ascendancy  of  growth 
over  the  branches ;  and  if  this  simple  treatment  of  the  branches  is 
regularly  attended  to  for  a  few  years,  the  specimens  so  dealt  with 
may  be  made  to  assume  quite  their  natural  characters. 

1798.  As  a  rule;  the  more  healthy  and  vigorous  in  growth  any 
tree  is,  the  more  its  growth  is  naturally  directed  to  the  stem,  the 
more  clothed  it  is  with  proportionate  branches,  and  therefore  the  less 
necessity  there  is  for  pruning.  This  rule  we  are  confident  in  stating 
to  be  generally  applicable  to  all  trees,  both  resinous  and  non-resinous. 
We  maintain,  therefore,  that  where  pruning  is  found  necessary  to  put 
trees  into  a  proper  and  natural  shape,  it  is  an  evidence  that  the  sub- 
jects have  not  been  dealt  with  according  to  the  natural  laws  that 
regulate  vegetation,  and  that  their  management  has  been  faulty.  This 
of  course  may  arise  from  various  causes,  but  chiefly  from  unsuitable 
soil,  from  wetness  in  the  subsoil,  and  therefore  the  want  of  proper 
drainage ;  and  from  planting  on  situations  not  adapted  to  the  nature 
of  the  trees. 

1799.  Where  it  is  found  necessary  to  stop  the  points  of  the  strong 
branches  of  any  specimens  of  the  newer  sorts  of  pines,  firs,  and  cedars, 
we  do  so  generally  by  pinching  off  the  points  with  the  forefinger  and 
thumb ;  but  where  we  cannot  reach  the  point  of  a  branch  needing 
the  operation,  we  use  an  implement  called  the  piTining-shears  (see 
fig.  153),  which  we  find  to  answer 
the  purpose  completely — as,  from 
the  one  blade  of  the  instrument  be- 
ing concave  and  the  other  convex, 
the  shears  clasp  the  twig  firmly  at 
once,  and  by  a  very  slight  effort 
one  is  enabled  to  cut  it  through, 
although  it  may  be  somewhat 
strong.  The  handles  of  this  tool 
may  be  made  of  any  convenient 
length  to  suit  the  object  in  view 
of  the  operator.  When,  however, 
the  point. of  a  branch  needing  to 
be  pinched  off  is  too  far  up  on  the 
tree  to  enable  the  operator  to  reach 
it  even  with  the  shears  referred 
to,  we  use  another  description  of 
prtiner  called  the  averunccUor.    This 

is  represented  by  the  figure  154,  which  is  simply  shears  worked  on 
the  end  of  a  pole  by  means  of  a  lever  handle  to  which  a  cord  is 
ctttached  for  the  purpose  of  the  operator  pulling  the  handle  in  the 
act  of  cutting  through  the  twig.     The  pole  of  the  averuncator  may 
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be  made  of  any  convenient  length  to  suit  the  work  to  be  performed, 
so  that  by  means  of  these  two  implements  the  points  of  branches  may 
be  pinched  off  to  a  height  of  25  or  even  30  feet  Both  of  these  tools 
are  made  by  Messrs  Saynor,  Cooke,  &  Bidal,  Sheffield. 

1800.  We  seldom  find  the  Scots  pine,  the  larch,  or  any  other  of 
the  perfectly  hardy  species  of  coniferous  trees,  require  any  assistance 
in  this  respect;  but  we  frequently  find  it  necessary  to  assist  the 
different  species  of  cedar,  and  the  newer  pines  and  firs — more  espe- 
cially where  we  have  them  planted  on  somewhat  exposed  parts,  and 
where,  consequently,  they  are  of  comparatively  slow  growth.  Any 
treatment  of  the  sort  is,  however,  only  necessary  in  the  earlier  stages 
of  the  trees.  If  they  are  attended  to  whQe  young,  and  until  the 
leaders  have  gained  the  ascendancy,  no  further  attention  is  wanted 

1801.  Another  point  which  falls  to  be  considered  here  in  refer- 
ence to  the  pruning  of  coniferous  trees  is,  that  of  clearing  them  of 
dead  brancJhes.     In  examining  our  pine  and  fir  plantations  in  this 
country,  it  is  evident  that  we  err  in  not  clearing  the  trees,  as  they 
grow  up,  of  all  dead  branches — as  they  die  and  become  useless  to 
the  economy  of  the  trees.     The  leaving  of  these  to  rot  upon  trees  is 
injurious  to  the  health  of  all  classes  of  them,  as  well  as  deteriorative 
to  the  quality  of  their  timber,  inasmuch  as  each  layer  of  young  wood, 
as  it  is  annually  laid  on  the  stems,  encloses  in  it  a  portion  of  the 
bases  of  the  dead  branches,  which  never  can  adhere  with  the  healthy 
wood,  but  remains  to  rot  and  to  injure  the  quality  of  the  timber. 
We  recommend,  therefore,  that  as  the  lower  branches  of  the  coni- 
ferous trees  gradually  die  out — ^and  in  plantations  they  always  do — 
they  should  be  as  gradually  removed.     Were  this  attended  to,  our 
woods  would  not  only  present  a  more  pleasant  effect,  and  be  more 
healthy,  but,  what  is  of  perhaps  greater  importance,  would  be  more 
valuable  in  their  timber  at  all  stages.     Many  proprietors  we  know 
have  done  this  for  years  past  in  all  their  plantations,  both  hard- 
wooded  and  others,  and  the  advantages  derived  from  it  are  evident 
on  the  crops,  compared  with  the  state  of  other  plantations  of  similar 
ages,  but  which  have  not  been  attended  to  in  this  respect 
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CHAPTER    XIV. 

SSOTION   I. — ^THB  NATURE   AND  NBOBSSITT  OF  THINNING  PLANTATIONS. 

1802.  Thinning  is  one  of  the  most  indispensable  operations  in 
arboriculture.  The  right  understanding  of  its  nature  and  design 
forms  one  of  the  most  important  points  to  be  aimed  at  by  every 
practical  forester. 

1803.  The  object  which  ought  to  be  aimed  at  by  the  forester  in 
the  act  of  thinning,  is  the  regulating  of  the  trees  in  a  plantation  to 
such  a  distance  one  from  another,  and  that  in  such  a  manner  as  is, 
from  well-observed  facts,  known  to  be  favourable  to  the  health  of 
each  tree  individually,  as  well  as  to  the  general  welfare  of  the  whole 
as  a  plantation. 

1804.  In  order  to  grow  any  plant  to  that  size  which  the  species 
to  which  it  belongs  is  known  to  attain  under  favourable  circum- 
stances, it  is  necessary  that  it  have  space  of  ground  and  air  for  the 
spread  of  its  roots  and  branches,  proportionate  to  its  size  at  any 
given  stage  of  its  growth.  Upon  this  the  whole  nature  and  intention 
of  thinning  plantations  rests. 

1805.  There  is  a  decided  loss  of  timber,  as  well  as  shelter,  when- 
ever plantations  are  made  too  thin ;  and  there  is  also  equally  a  loss 
where  they  are  not  suflBciently  thinned.     Wherever  plantations  have 
remained  long  in  a  close  state,  and  are  thinned  suddenly  and  severely, 
which  we  term  injudicious  thinning,  they  are  at  once  cooled.     This 
we  reckon  equal  to  being  removed  a  few  degrees  of  latitude  farther 
north,  or  to  a  situation  a  few  hundred  feet  higher  than  the  original ; 
and   the  natural  consequence  is,  that  the  greater  part  of  the  trees 
which  have  undergone  such  treatment,  become  more  or  less  what  is 
generally  termed  bark-bound ;  the  bark  contracts  and  prevents  the 
free  flow  of  the  sap, — consequently  it  stagnates,  and  in  this  state  in- 
duces disease  in  the  subjects.     However,  if  the  situation  be  a  rather 
sheltered  one,  and  the  soil  dry,  a  recovery  of  an  overthinned  planta- 
tion will  generally  take  place ;  although  the  trees,  after  having  been 
checked,  will    never  attain   that  size   they  would  have  done  had 
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they  been  otherwise  treated ;  but  where  the  situation  is  exposed, 
and  the  natural  soil  cold  and  damp,  a  thorough  recovery  is  hardly 
possible. 

1806.  On  the  other  hand,  where  plantations  are  not  sufficiently 
thinned,  the  trees  become  drawn  up,  weakly,  and  seldom  attain  the 
size  of  useful  timber  before  maturity  comes  upon  them.  Where  any 
plantation  has  stood  long  without  being  thinned,  particularly  one 
composed  of  coniferous  trees,  it  is,  we  may  say,  impossible  to  recover 
it ;  for  if  even  a  very  few  trees  be  thinned  out,  a  number  of  others, 
from  the  want  of  their  shelter,  are  sure  to  die,  which  ultimately 
causes  blanks  to  occur  here  and  there ;  and  the  wind  getting  play  in 
such  blanks,  great  havoc  is  often  made  among  the  trees  during  a 
storm,  the  roots  of  the  subjects  being  too  few  and  weak  to  be  able  to 
keep  them  up. 

From  what  has  been  here  stated,  it  will  appear  evident  that  there 
is  a  great  loss  sustained  by  every  proprietor  who  allows  his  planta- 
tions to  be  mismanaged,  either  from  not  thinning,  or  from  over-thin- 
ning ;  and  the  result  may  be  reckoned  the  same  in  both  cases. 

1807.  Upon  several  estates  which  we  have  visited,  we  have 
regretted  to  see  plantations  of  considerable  age  and  extent  with 
the  firs  overtopping  and  crushing  down  the  hardwood  trees.  From 
the  appearance  of  such  plantations,  it  was  evident  that  they  never 
had  been  thinned,  at  least  to  any  important  extent.  The  hard- 
wood trees  were  miserable-looking  things,  of  their  respective  ages, 
striving  for  existence ;  while  the  firs  and  pines,  which  of  course  grew 
more  rapidly,  were  generally  tall  in  proportion,  and  of  a  broad 
spreading  habit,  from  having  been  widely  planted  among  the  hard- 
wood. The,  land  was  well  adapted  to  grow  the  hardwoods  to  valu- 
able size,  but  the  plantations  had  been  allowed  to  grow  up,  und^  the 
false  impression  that  the  firs  were  of  more  value  than  the  hardwood 
for  the  sake  of  shelter. 

Now,  if  the  hardwood  trees  had  been  relieved  in  due  time,  tliey 
would  have  been  valuable,  both  as  timber  and  as  affording  shelter ; 
while,  had  the  conifers  been  all  taken  out  for  estate  purposes,  they 
would  have  been  of  value  to  the  proprietor,  and  at  the  same  time  left 
a  more  valuable  crop  of  hardwood  on  the  ground.  But,  as  the  cases 
were,  the  hardwood  plants  were  useless  and  past  recovery ;  and  upon 
the  ground  where  a  valuable  crop  of  hardwood  might  have  been,  there 
existed  only  a  few  firs  and  pines  of  little  permanent  value,  either  for 
shelter  or  as  timber. 

1808.  The  distance  at  which  trees  in  a  plantation  ought  to  stand 
one  from  another  must,  in  all  cases,  be  determined  by  the  nature  of 
the  soil  and  situation  upon  which  the  trees  grow,  and  also  by  the 
condition  of  the  crop  and  the  ultimate  objex^t  the  proprietor  loay 
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have  in  view  as  regards  any  particular  plantation.  As  a  sort  of 
guiding  rule  for  thinning,  we  may  here  state,  that  if  in  any  particular 
plantation  it  should  be  intended  to  rear  up  trees  for  park  or  lawn 
scenery,  then,  in  such  a  case,  the  distance  between  each  individual 
tree  may  be  about  equal  to  the  height  of  the  same ;  and  this  at  all 
stages  of  growth  after  the  first  thinning  has  taken  place,  in  order  that 
they  may  have  free  room  and  air  to  form  spreading  tops  as  well  as 
massive  trunks,  which  is  the  true  and  natural  form  of  every  tree,  and 
which  constitutes  the  great  beauty  of  lawn  trees. 

1809.  If  it  should  be  intended  to  rear  up  a  plantation  of  hard- 
wood trees  principally  for  the  sake  of  value  of  timber,  and  for  giving 
shelter  at  the  same  time,  in  such  a  case  the  object  should  be  to  keep 
the  branches  of  each  individual  tree  from  interfering  with  those  of 
its  surrounding  neighbours,  and  no  more ;  and  this  at  all  stages  of  the 
growth  of  the  trees  after  the  first  thinning,  in  order  that  they  may 
not  have  so  much  free  air  and  room  as  to  allow  of  the  spread  of  their 
branches  horizontally,  while  they  are  not  so  much  confined  as  to  be 
drawn  up  weakly  from  the  want  of  air.  If  it  is  intended  to  rear  up 
a  plantation  of  firs  or  pines  for  the  sake  of  shelter  and  timber,  the 
distance  between  each  tree  may  be  about  the  third  of  the  height, 
which  is  the  distance  found  most  favourable  to  the  useful  develop- 
ment of  the  fir  and  pine  tribes  as  timber  trees. 

1810.  In  making  these  statements  as  to  the  distances  at  which 
the  different  classes  of  trees  may  stand  one  from  another,  we  by  no 
means  lay  them  down  as  absolute  rules  for  guidance  in  thinning; 
being  well  aware  that  no  definite  rule  can  be  specified  for  practice  on 
this  branch  of  forestry,  as  much  depends  on  the  state  of  the  trees 
and  the  nature  of  the  soil  and  situation.  What  we  have  stated  in 
respect  to  each  case  will,  however,  in  practice,  be  found  as  near  the 
txath  as  any  other  sort  of  rule  that  could  be  laid  down  for  guidance 
on  the  subject  of  thinning. 

1811.  In  order  to  give  a  clear  and  practical  description  of  the 

manner  of  proceeding  with  thinning  operations  in  the  forest,  it  will 

be  necessary  to  treat  of  them  imder  distinct  heads ;  and  this  we  shall 

do  in  the  proper  place.     It  may,  however,  be  useful  here  to  observe, 

that  aU  plantations,  ere  they  require  to  be  thinned,  must  have  grown 

for  at  least  eight  years ;  and  even  this  period  may  in  most  instances 

be  found  too  early.     In  fact,  no  particular  period  can  be  specified  as 

to   the  length  of  time  that  a  plantation  should  stand  previous  to 

commencing  to  thin  it ;  for  much  depends  on  the  nature  of  the  soil 

and   situation — on  whether  or  not  a  plantation  may  have  been  well 

laid  out — and  on  the  state  of  the  ground,  as  being  dry  or  damp,  and 

consequently  the  healthy  or  unhealthy  state  of  the  crop.     These  things 

considered,  it  will  appear  evident  that  no  particular  time  can  be  stated 
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as  to  when  a  plantation  should  be  thinned  for  the  first  time,  bat  that 
this  must  be  judged  entirely  from  the  state  of  the  trees,  whether  they 
may  have  grown  rapidly  or  not  'We  have  frequently  found  it  neces- 
sary to  thin  a  young  plantation  of  seven  years'  standing,  at  which 
age  the  trees  were  12  feet  high;  while,  on  the  other  hand,  we  have 
much  oftener  seen  plantations  of  twelve  years'  standing,  scarcely  the 
length  of  requiring  to  be  thinned :  therefore,  observation  upon  the 
spot  is  the  only  sure  way  of  determining  this  point. 


SBOTION  II. — HOW  TO  PROCEED   STSTBlf ATICALLT  IN  BEGARD  TO  THE  THINKIKO 

OF  PLANTATIONS  ON   ALL  WOODLANDS. 

1812.  After  properly  preparing  the  soil,  and  adapting  a  crop  of 
young  trees  to  it,  systematic  thinning  has  the  next  greatest  influence  in 
bringing  the  crop  to  a  satisfactory  result,  and  we  are  glad  to  be  able 
to  record  here,  that  within  the  last  ten  years  a  very  great  improve- 
ment has  taken  place  in  the  forest  management  of  Great  Britain  in 
respect  to  systematically  thinning  the  crops,  showing  that  foresters  in 
this  country  are  now  convinded  of  the  great  advantages  derivable 
from  this  course  of  operation,  and  that  the  most  intelligent  part  of 
them  have  made  up  their  minds  to  pursue  it  in  future.  We  have 
lately  travelled  over  a  large  part  of  England,  and  of  Scotland  and 
Ireland  as  well,  taking  observations  preparative  to  writing  this  edition 
of  our  work,  and  found,  on  many  parts  where  woodlands  had  been 
formerly  much  neglected,  that  systematic  thinning  is  now  being  put 
in  operation. 

Although  at  the  present  day,  however,  there  are  many  foresteis 
who  understand  and  can  apply  systematic  thinning  to  the  woods  and 
plantations  they  have  the  management  of,  still  there  are,  we  believe, 
as  many  who  are  not  possessed  of  this  knowledge,  or  at  least  do  not 
act  upon  it,  and  to  this  is  to  be  attributed  the  still  great  extent  of  in- 
ferior crops  we  find  in  plantations  in  many  parts  of  the  country,  upon 
all  descriptions  of  land,  and  on  large  and  small  properties  alike. 

1813.  We  stated  in  the  last  paragraph  that  to  the  want  of  a 
proper  understanding  of  systematic  thinning  in  the  case  of  many 
foresters  of  the  present  day,  is  to  be  attributed  the  want  of  its  appli- 
cation to  a  large  extent  of  our  woods,  and  that  this  is  in  a  gieal 
measure  the  cause  of  the  inferior  crops  we  find  on  a  large  proportion 
of  our  woodlands.  This  is  not  to  be  doubted,  as  wherever  systematic 
thinning  has  been  applied,  the  crops  so  dealt  with  are  nearly  of 
double  the  value,  at  a  given  age,  as  compared  with  others  that  have 
not  been  attended  to  in  a  similar  way,  circumstances  of  soil  and 
climate  taken  into  consideration. 


IN  THINNING   PLANTATIONS. 


573 


1814.  On  all  the  properties,  respecting  the  woods  of  which  we 
have  reported,  we  have  invariably  recommended  as  a  means  of  im- 
provement, that  the  several  ages  of  plantations  should  be  divided 
into  equal  portions,  and  that  one  such  portion  should  be  periodically 
and  systematically  thinned — once  in  three,  four,  five,  or  six  years, 
according  to  the  ages  respectively.  Wherever  this  system  has  been 
intelligently  put  into  operation,  it  has  been  attended  with  the  greatest 
possible  advantages  to  the  crops — not  only  making  them  more  valu- 
able from  their  being  kept  in  superior  health,  but  also  to  a  large 
extent  lessening  the  expense  of  labour,  and  therefore  causing  a  greater 
amount  of  clear  revenue  to  be  derived  from  them  than  could  be  drawn 
under  the  former  and  unruly  state  of  their  management. 

1815.  The  scheme  of  systematic  thinning  which  we  have  referred 
to,  which  we  adopt  in  the  management  of  the  woods  of  which  we 
have  the  charge,  and  which  we  recommend  to  others,  may  be  shortly 
described  by  reference  to  a  statement  in  illustration.  In  order  to 
this,  and  to  make  the  scheme  as  clear  and  intelligible  as  possible  to  all 
classes  of  foresters,  we  shall  take  up  a  case  of  the  woodlands  on  a 
supposed  estate ;  say  on  one  on  which  there  are  plantations  of  vari- 
ous ages,  extending  to  3225  acres  in  all.  The  statement,  then,  is  as 
follows : — 


1816.  STATEMENT  SHOwmo  thb  Exinrr,  Agb,  Aim  Charaotxr  of  Crops  of  thb  Plan< 

TATI01I8  OH  THB  EbTATB  OF  WOODLANDS,  IK  THB  CoUNTY  OF ,  AB  IN  1880. 


1. 

2. 

8. 

4. 

NsmMorPlaBtap 

DoMniptlon  oi 

Age  in 

Bztent  un- 

Extent above 

Extent  above 

Extent  above 

45  and 

under 

60  years. 

tiona. 

Crops. 

Years. 

der  25  years. 

25  and  under 

35  and  under 

86  years. 

46  years. 

A.    R.   P. 

A.    B.  P. 

A.    R.  P. 

A.  a  P. 

Redbraes,     .    . 

Oak  with  Lareh 

as  nones. 
Larch  and  Pine, 

10 

804  2  ... 

Greenhilli,    .    . 

82 

•••    •«•      ••• 

286  1  20 

Stanford, .    .    . 

Oak, 

60 

•••    ••■      ■»• 

••.    ■•«     ••• 

•■•     ■••      ••• 

480 

Raebnrn, .     .    . 

Larch  and  Pine, 

43 

•••    ••■     •■• 

•«■    ••■     ••■ 

208  2  20 

John's  Wood,    . 

Ash, 

■  •  • 

•••    •••      •■• 

86   8  ... 

Lead  Hills.  .     . 

Larch  and  Pine, 

20 

409  8  ... 

The  Grove,   .    . 

Oak,  Sycamore, 
and  Elm, 

68 

■••    •••     ■•• 

■■•    •••     #•• 

•••    •••     ••• 

79   1  ... 

Tom's  Meadow,. 

Oak. 

40 

•••    •••     ••• 

•••    •••     ■•• 

vv 

Wallaend,     .    . 

O^k,  Ash,  Elm, 

and  Larch, 

40 

•••    ••■     ••« 

••■    •■■     ••• 

206  8  ... 

NoTd  HiU.    .    . 

Oak  with  Larch, 

17 

806  8  ... 

Ann's  Bne,  .    . 

Larch  and  Pine, 

80 

•••    •••     ••■ 

97   1  ... 

ThuylAW,      .    . 
(  fitf  Mnir,     .     . 

Oak, 

40 

•••    ••■     ••■ 

...  ...  ... 

226 

Larch, 

16  . 

90 

j  Revach.    .    .    . 
1  Castle  Hill,  .     . 

Pine. 
Larch, 

60 

•••    •••     ••• 

...  ...  ... 

•••    •••     •■• 

oO 

20 

36 

i  Statnton. .    .    . 
Yarrow  More,    . 

Oak, 

82 

•••    •■•     ••• 

tU  ...  ... 

Oak, 

28 

■••    •••     ••• 

60 

Eildon  More,     . 

Laroh,    *  J 

26 

•••    «■•     ••• 

1U4  ...  ... 

1  James  liV'ood,    . 

Pine, 

80 

■•■    •••     ••• 

Vw     ...      ... 

I>iuiedm,  .    .    . 

Oak  and  Larch, 

20 

100 

l^sD  ...  *■. 

610  1  20 

780  1  20 

689  1  ... 
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1817.  Having  given  this  statement,  we  shall  next  suppose  that  it 
represents  the  names,  the  description  of  crops,  and  the  ages  of  the 
several  plantations  on  an  estate,  as  well  as  the  extent  classified  be- 
twixt the  different  ages  stated  in  the  four  columns,  and  as  numbered 
1,  2,  3,  and  4.  Here,  then,  we  have  represented  four  classes  of 
plantations,  according  to  their  ages,  as  they  require  to  be  periodically 
dealt  with  in  regard  to  thinning. 

1818.  Under  the  first  column,  it  is  brought  out  that  there  are 
1245  acres  of  a  class  under  twenty-five  years  of  age.  As  the  crops 
of  the  ages  represented  under  this  head  are  understood  to  be  in  a 
rapid  state  of  growth,  and  the  trees  standing  comparatively  close  to 
one  another,  more  frequent  thinnings  are  necessary,  in  order  to  keep 
them  in  a  healthy  and  promising  state,  than  are  requisite  with  others 
at  a  more  advanced  stage.  In  dealing  with  this  class,  therefore,  we 
divide  the  several  plantations  embraced  in  it  into  three  as  nearly  as 
possible  equal  portions,  and  thin  one  such  portion  regularly  and 
systematically  each  year  successively.  That  is,  suppose  that  the  first 
portion  was  thinned  in  1880,  we  would  thin  the  second  in  1881, 
and  the  third  in  1882,  so  that  in  the  year  1883  we  would  again 
thin  the  portion  which  was  operated  on  in  1880 ;  and  so  on  with 
the  other  portions  successively. 

1819.  Under  column  No  2  it  is  brought  out  that  there  are  610 
acres  1  rood  20  poles,  of  ages  between  twenty-five  and  thirty-five 
years.  This  class,  from  its  being  understood  to  have  been  well 
thinned  while  of  the  age  of  the  class  No.  1,  and  from  the  trees 
constituting  it  not  being  so  much  disposed  to  grow  to  the  spread  of 
branches,  as  to  the  increase  of  timber  in  the  stems,  does  not  require 
to  be  so  frequently  thinned  as  class  No.  1 ;  and  we  therefore  lay  it 
down  as  a  rule,  that  a  judicious  thinning  once  in  each  period  of  four 
years  is  enough  for  it.  For  this  reason,  then,  we  divide  the  planta- 
tions of  this  class  into  four  as  nearly  as  possible  equal  portions,  and 
thin  one  such  portion  each  year  successively,  as  has  been  described 
in  reference  to  class  No  1. 

1820.  Again,  under  the  third  column,  it  is  brought  out  that  there 
are  730  acres  1  rood  20  poles,  under  a  class  of  plantations  of  various 
ages  betwixt  thirty-five  and  forty-five  years.  The  trees  of  this  class 
being  older  than  those  of  the  other  two,  and  understood  to  have  been 
properly  thinned  and  attended  to  up  to  their  respective  ages,  will  not 
require  such  frequent  thinnings  as  either  of  them ;  and  we  have  there- 
fore laid  it  down  as  a  rule  for  our  own  guidance,  that  plantations  of 
the  ages  specified  only  require  to  be  thinned  once  in  the  five  years. 
Here  again,  accordingly,  we  divide  them  into  five  equal  portions,  and  thin 
one  such  portion  each  year  successively,  and  in  the  same  systematic 
and  periodical  way  as  that  stated  in  reference  to  the  other  classes. 
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1821.  With  regard  to  the  class  under  column  fourth,  which  is 
supposed  to  extend  to  639  acres  1  rood,  of  the  respective  ages  of  the 
crops  from  forty-five  to  sixty  years,  it  is  understood  that  the  trees 
should  have  attained  their  confirmed  habits,  and  that  they  should 
grow  comparatively  little  in  the  spread  of  their  limbs,  even  less 
frequent  thinnings  will  be  necessary  for  them  than  for  the  younger 
classes.  These  may  be  thinned  only  once  in  the  six  years,  and 
accordingly  should  be  divided  into  six  portions,  one  of  these  to  be 
operated  on  each  successive  year  as  before. 

1822.  It  will  be  found  that  trees  above  the  age  of  sixty  years 
require  very  little  thinning  indeed ;  that  is  to  say,  if  they  have  been 
attended  to  properly  while  in  a  younger  state,  and  for  this  reason  we 
never  class  them  for  systematic  thinning,  as  at  such  an  age  the  trees 
of  any  plantation  should  be  set  out  to  nearly  their  permanent  dis- 
tances. We  do  not  mean  to  say  that  the  trees  in  a  plantation  up- 
wards of  sixty  years'  standing  are  to  require  no  attention ;  we  only 
mean  that  they,  at  such  age,  cannot  be  said  to  come  under  a  class 
for  improvement  by  thinning,  but  should  be  in  a  state  generally 
independent  of  the  operation. 

1823.  It  is  of  course  to  be  understood  from  what  has  been  stated 
in  reference  to  the  different  ages  of  plantations  classified  in  the  fore- 
going statement,  that  as  they  rise  in  age  they  will  fall  to  be  classified 
accordingly,  and  to  be  thinned  at  more  distant  periods.  That  is,  for 
example,  while  the  plantation  called  Nord  Hill  is  under  twenty-five 
years  of  age,  it  will  be  thinned  once  in  every  three  years ;  when  at 
and  above  that  age,  and  till  it  is  nearly  thirty-five  years  old,  it  will 
fall  to  be  thinned  once  in  every  four  years ;  and  so  on. 

1824.  By  adopting  such  a  scheme  in  regard  to  the  thinning  of 
the  plantations  on  any  estate,  every  one  of  them  receives  equal 
attention  and  justice  at  all  times,  and  none  could  get  out  of  order,  as 
is  always  the  case,  to  the  great  loss  of  the  crop,  on  all  estates  where 
no  such  system  has  been  adopted.  In  our  inspection  of  woods  in  all 
parts  of  the  country,  we  saw  that  some  such  scheme  for  systematically 
thinning  them  was  much  wanted,  and  therefore  we  adopted  the  one 
just  described.  We  have  put  it  into  operation  for  the  last  thirty 
years  on  the  woodlands  we  have  had  the  charge  of,  and  have  recom- 
mended it  to  others, — and  we  are  happy  to  see  that  many  parties 
have  adopted  it  in  England,  Scotland,  and  Ireland ;  and  wherever  it 
has  been  properly  carried  out,  the  greatest  advantage  has  resulted  to 
crops  subjected  to  it. 

1825.  It  is  an  undeniable  fact  that  the  weakly,  unprofitable,  and 
therefore  unsatisfactory  state  of  a  large  extent  of  plantations,  is  to 
be  attributed  to  the  neglect  of  systematic  thinning.  Were  this 
scheme  properly  adopted  and  attended  to  by  all  interested  in  the 
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rearing  of  woods,  we  should  soon  have  a  very  different  class  of  them 
from  what  we  have  at  the  present  day ;  in  short,  a  large  extent  of 
woods  has  become  premature,  from  not  attending  to  this  point  We 
frequently  see  woods  growing  upon  the  best  land,  matured  when 
only  some  sixty  years  old :  this  arises  from  neglect  of  systematic 
thinning. 


SECTION    IIL — THB  THINNING   SYSTEMATICALLY   OF  PLANTATIONS   ON   SMALL 

PROPERTIES. 

• 

1826.  On  comparatively  small  landed  properties,  say  such  as 
those  on  which  the  woodlands  do  not  extend  to  much  more  than 
800  acres,  the  application  of  the  scheme  of  systematic  thinning 
which  has  been  described  in  the  foregoing  section  may  very  properly 
be  modified  to  suit  them,  and  still  have  the  same  effect  in  the  work- 
ing. The  scheme  of  dividing  the  plantations  into  classes  according 
to  age,  is  advantageously  applied  to  woodlands  of  any  extent ;  but 
that  of  again  subdividing  the  classes,  we  have  found  most  advantage* 
ously  suited  for  the  carrying  out  of  systematic  thinning  where  the 
woodlands  to  be  operated  on  are  extensive,  say  ranging  from  1000 
to  4000  acres. 

1827.  In  applying  this  scheme  of  systematic  thinning,  therefore, 
to  the  woods  on  small  properties,  we  recommend  that  they  should  be 
classed  according  to  their  ages,  in  the  same  way  as  has  been  des- 
cribed under  the  preceding  paragraphs,  but  not  that  they  should  be 
subdivided — as  any  subdivision  of  such  small  extents  as  would  in 
these  cases  fall  to  be  dealt  with,  would  be  troublesome  and  tedious 
in  carrying  out  the  operation.  We  shall  suppose  a  case  in  illostia- 
tion  of  the  mode  we  recommend  in  regard  to  the  systematic  thinning 
of  plantations  on  small  properties. 

1828.  Supposing  that  there  are  800  acres  of  plantations  on  a 
property,  and  that  this  extent  is  classed  according  to  age,  thus : — 
300  acres  under  25  years  of  age;  180  acres  above  25  and  under 
35  years;  210  acres  above  35  and  under  45  years;  and  110  acres 
above  45  and  under  60  years.  In  order  to  thin  these  classes  r^u- 
larly  and  systematically,  it  is  only  necessary  to  thin  the  300  acres 
all  in  one  year,  and  at  intervals  of  three  years;  to  thin  the  180 
acres  also  all  in  one  year,  but  at  intervals  of  four  years ;  to  thin  the 
210  acres  all  in  one  year,  but  at  intervals  of  five  years;  and  the 
110  acres  all  in  one  year,  but  at  intervals  of  six  years. 

1829.  If,  however,  the  plantations  on  a  small  property  ^were  aU 
of  a  class  under  25  years,  then  they  could  be  divided  into  thne 
equal  portions,  and  one  such  could  be  thinned  each  jrear  successiTe- 


THINNING   PLANTATIONS   ON   EXTENSIVE   PROPERTIES.       577 

ly ;  or  if  they  were  all  of  a  class  above  2  5  and  under  3  5  years, 
they  could  be  divided  into  four  equal  portions,  and  one  thinned 
each  year,  and  so  on  ;  the  great  object  being  that  of  securing  such  a 
division  of  the  plantations  as  to  insure  the  whole  being  regularly 
operated  on  at  periods  according  to  age. 


SECTION   IV. — THE  THINNING  ST8TBMATI0ALLT   OP   PLANTATIONS  ON 

EXTENSIVE  PROPERTIES. 

1830.  When  the   woodlands  upon  an  estate  are  what  may  be 
called  extensive,  we  have  found  it  absolutely  necessary  to  divide 
them  into  districts,  and  to  place  over  each  a  competent  forester,  and 
to   treat  them  as  separate  estates.     This  is  the  only  way  in  which 
the  thinning   operations  on  extensive  woodlands  can  be    properly 
conducted  and  looked  after ;  as  we  have  found  that  when  one  man 
has  to  superintend  the  operations  on  more  than  from  4000  to  5000 
acres,  many  of  them  are  not  sufficiently  looked  after,  and  conse- 
quently get  partly  out  of  order.     An  outline  of  our  own  mode  of 
procedure  in  reference  to  the  thinning  df  say  12,000  acres  of  wood- 
lands on  one  estate,  may  be  shortly  stated  in  illustration  of  the 
point  under  notice.     It  is  this.     We  have  the  whole  of  the  extent 
divided  into  three  distinct  districts,  of  as  nearly  as  possible  4000 
acres  each,  over  which  we  place  a  competent  forester,  whose  duty  it 
is  to  attend  to  thinning  and  other  operations  on  it,  as  if  it  were  a 
distinct  estate.      Thus  divided,  we  have  the  plantations  of  each 
classed  in  the  way  detailed  under  paragraph  1816,  and  thinned  as 
described  under  the  following  paragraphs.     By  such  a  mode  of  sub- 
division, any  extent  of  woodlands  may  be  as  systematically  and  regu- 
larly attended  to  as  those  on  a  small  property — and  in  fact,  more  so; 
as  on  a  large  scale  the  operations  are  generally  more  profitably  con- 
ducted than  on  a  small  one,  from  the  fact  of  a  better  class  of  men 
being  generally  engaged  in  them. 

1831.  In  the  classing  of  the  different  plantations  for  systematic 

thinning,  it  is,  of  course,  understood  that  the  forester  should  enter 

them  all  into  a  book  kept  for  the  purpose,  in  which  should  be  stated 

the  dates  when  each  was  thinned ;  so  that  at  any  time,  by  looking 

into  such  a  book,  he  can  tell  when  each  plantation  was  last  thinned, 

and  when  it  falls  to  be  operated  on  again,  according  to  its  age.     This 

i3  our  own  mode  of  going  to  work.     We  have  found  it  work  well ; 

a.ud  therefore  we  recommend  it  to  others. 


2o 
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SECTION   y. — ^RBABIKa   UP   AND  THINNING  OF  OAK   PLANTATIONS. 

1832.  The  oak  being  a  valuable  tree  on  account  of  both  its  tim- 
ber and  bark,  is  generally  cultivated  in  Great  Britain  with  more  care 
and  attention  than  any  other  of  our  forest-trees ;  therefore  we  con- 
sider it  necessary  and  proper  to  treat  of  the  manner  of  rearing  it 
under  a  distinct  head. 

1833.  Three  different  systems  of  rearing  young  oaks  are  practised 
among  foresters  of  the  present  day,  each  of  which  is  put  into  practice, 
in  various  parts  of  the  world,  according  to  the  views  of  the  planter 
in  respect  to  the  land  he  has  to  deal  with  in  planting. 

The  three  different  systems  are  these :  First,  that  of  sowing  the 
acorns  or  seed  at  once  upon  the  ground  where  it  is  intended  the  trees 
are  to  grow  up  and  become  timber  ;  Second,  that  of  transplanting  the 
trees  from  the  nurseries  in  the  usual  way,  and  in  one  year  after 
being  planted,  when  their  roots  are  established  in  the  ground,  cutting 
each  tree  over  by  the  surface  of  the  earth,  and  allowing  the  stock  so 
cut  to  stand  for  one,  or  it  may  be  two  years,  when  a  number  of 
young  shoots  are  produced*  immediately  from  the  earth,  8to>ng 
enough  to  allow  a  choice  to  be  made  of  one  to  stand  for  a  permanent 
tree  when  all  the  others  are  destroyed ;  and.  Third,  the  system  of 
planting  the  young  trees  in  pits,  as  is  usually  done,  and  allowing 
them  to  come  away  in  their  own  natural  way. 

1834.  With  regard  to  the  first — ^namely,  the  system  of  sowing 
the  acorns,  or  seed  of  the  oak,  at  once  upon  the  ground  where  it  is 
intended  the  trees  are  to  grow  up  and  become  timber — ^we  have  to 
refer  to  our  remarks  on  the  subject  of  rearing  trees  by  sowing  the 
seeds  on  the  land  where  they  are  to  grow  permanently,  as  given  in 
the  6th  section  of  Chapter  XI.  of  this  work. 

1835.  As  to  the  second  system  of  rearing  the  oak  when  young — 
viz.,  that  of  transplanting  the  young  trees  from  the  nursery  into  the 
forest  ground ;  in  one  year  after,  when  their  roots  are  fairly  estab- 
lished, cutting  them  over  by  the  surface  of  the  earth ;  and  when  a 
number  of  young  shoots  are  produced  from  the  stocks,  choosing  tlie 
strongest  and  healthiest  for  a  permanent  tree  in  each  plant. 

This  system  is  very  much  practised  by  foresters  who  have  to  raise 
hardwood  plantations  in  high-lying  districts  of  the  country,  where  it 
is  well  known  that  young  hardwood  plants  are  apt  to  snffer  a  seveie 
check  when  newly-Ufted  from  a  sheltered  nursery,  owing  to  the  cold 
cutting  winds  which  prevail  in  such  quarters.  Indeed,  in  all  cases. 
young  hardwood  trees,  which  may  have  been  reared  in  some  of  the 
public  nurseries  near  large  towns,  when  they  are  removed  to  and 
planted  in,  a  high-lying  part  of  the  country,  seldom  do    much  *  eood 
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for  three  or  four  years  after  their  removal.     The  whole  part  of  the 
plant  situated  above  the  grass  or  herbage  of  the  ground  becomes 
stunted,  and  very  often  dies  down  to  within  2  or  3  inches  of  the 
surface,  which  part  remains  fresh,  because  sheltered  by  the  foggage 
from  the  winds ;  and,  indeed,  if  the  plants  are  left  to  themselves  in 
such  a  situation,  they,  the  second  year  after  being  planted,  and  after 
the  roots  have  properly  established  themselves,  send  up  a  number  of 
young  shoots  from  the  live  part  about  the  surface  of  the  ground, 
which  young  shoots  ultimately  become  trees  of  inferior  magnitude ; 
but  if  those  young  shoots  be  thinned  out  to  one  individual,  a  tree  of 
the  usual  magnitude  will  be  the  result.     Now,  this  system  of  cutting 
over  is  only  assisting  nature ;  and  if,  instead  of  allowing  the  young 
trees  to  lie  dormant  for  two  years,  as  is  the  case  when  left  to  nature, 
the  forester  cuts  each  tree  over  by  the  surface  one  year  after  they 
are  planted,  he  places  himself  by  his  art  two  years  in  advance  of 
nature  as  left  to  herself ;  for  as  soon  as  the  trees  are  cut  over,  they 
each  send  up  from  three  to  six  vigorous  young  shoots,  which,  when 
they  are  of  sufficient  age,  can  be  removed,  with  the  exception  of  one, 
which  is  left  as  a  permanent  standing  tree.     We  have,  by  adopting 
this  method,  had  strong  vigorous  young  shoots  of  2  feet  high  the 
second  year  after  planting ;  while,  where  we  have  not  had  them  cut 
over,  three  or  four  years  elapsed  before  we  had  shoots  of  the  same 
strength. 

We  are  acquainted  with  foresters  who  have  to  deal  with  the  rear- 
ing of  hardwood  in  high-lying  parts  of  the  country,  who,  upon  re- 
ceiving their  young  hardwood  plants  from  the  nurseries,  of  whatever 
species  they  were,  cut  each  down  to  within  3  inches  of  the  roots, 
and  plant  them  in  this  state  in  the  pits  which  are  prepared  for  them 
in  the  forest.     Their  reason  for  doing  so  is,  that  they  assert  they 
gain  young  shoots  a  year  sooner  than  if  they  had  allowed  the  plants 
to  remain  for  one  year  in  the  ground  previous  to  being  cut  over,  as 
is  the  usual  way.     But  upon  examining  the  state  of  the  young 
hardwood  plants,  which  had  been  planted  one  year  before  we  visited 
the  place,  and  inspected  this  system  of  going  to  work,  we  found  that 
all  the  young  trees,   which  had  been  so  cut  previous  to  planting 
them,  produced  but  very  weak  shoots  the  first  season ;  and,  as  we 
apprehended,  they  in  fact  made  no  vigorous  growths  till  the  second 
year.     In  this  case,  therefore,  something  was  lost  instead  of  gained  ; 
for  until  the  roots  of  the  young  plants  are  fairly  established,  very 
litde  young  wood  can  be  produced.     The  plants  require  the  first 
year  in  order  to  establish  their  roots ;  and  if  they  are  forced  to  make 
-•wood  during  that  year — as  is  the  case  when  they  are  cut  over  at 
oxice — the  wood  seldom  ripens  well,  but  is  weak,  and  apt  to  be 
Lpped  by  the  first  frost  of  winter ;  but  when  the  plants  are  allowed 
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to  have  their  own  natural  way  for  the  first  season  after  being  planted, 
and  when  the  stem  is  allowed  to  remain  and  push  out  a  few  leaves 
in  order  to  elaborate  any  sap  drawn  up  by  the  roots,  these  roots 
become  during  this  period  properly  and  firmly  settled  in  the  earth, 
and  are  rendered  strong  and  vigorous  for  being  called  into  action 
the  year  following.  Hence  it  is  that  young  trees,  cut  down  the 
year  after  being  planted,  always  make  more  vigorous  and  stronger 
shoots  in  that  one  season,  than  trees  of  the  same  character  cut  down 
when  planted,  and  having  two  years'  growth  upon  them. 

In  conclusion,  this  system  is  advantageous,  and  answers  well,  with 
oak,  or  indeed  with  any  other  hardwood  plants,  when  planted  out  in 
a  high  district,  and  after  being  removed  from  a  sheltered  nursery  ; 
but  in  no  other  case  is  it  necessary. 

1836.  The  third  system  of  rearing  the  oak  when  in  its  young 
state,  as  formerly  mentioned,  is  that  of  planting  the  young  trees  in 
pits,  as  is  usually  done,  and  afterwards  allowing  each  to  come  away 
in  its  own  natural  way. 

This  is  the  system  practised  in  all  moderately  sheltered  districts 
for  the  planting  of  oaks,  as  well  as  all  other  sorts  of  young  trees,  and 
need  not  be  enlarged  upon  here.     We  may  mention,  however,  that 
in  all  moderately  sheltered  districts,  young  hardwood  trees  of  any 
sort  receive  very  little  check  from  being  transplanted,  if  they  are  not 
above  4  feet  high,  and  have  been  twice  transplanted  in  the  nursery, 
so  as  to  give  them  well  fibred  roots, — ^and  if  the  soil  is  one  adapted 
for  the  growth  of  the  trees  planted,  and  the  work  carefully   and 
properly  done ;  but  if  the  soil  is  not  of  first-rate  quality,  and  if  the 
situation  is  one  much  exposed,  the  trees  always  receive   a  violent 
check,  and,  consequently,  the  bark  upon  the  young  trees  becomes 
constricted,  and  will  not  carry  on  its  natural  functions;  bat    the 
roots  being  as  healthy  as  formerly — if  the  soil  is  at  all  suitable — 
they,  when  the  old  tops  are  gone,  send  up  young  shoots  to  supply 
the  place  of  the  former,  which,  as  they  grow  up,  become  habituated 
to  the  climate  and  situation,  and  consequently  form  trees  adapted  to 
it.     Therefore  the  planter,  when  he  meditates  to  bring  up  a  planta* 
tion  of  young  oaks  or  other  hardwood,  must  judge  for  himself   as  to 
which  of  the  two  last-mentioned  systems  he  should  adopt ;  and  that 
of  course  must  be  regulated  by  his  grounds  being  exposed  or  sbel* 
tered. 

1837.  Different  opinions  continue  to  prevail  among  planters  as 
to  the  distance  at  which  oak-trees  should  be  planted  at  the  oflfset, 
where  it  is  intended  to  rear  up  an  oak  forest  There  is  no  doubt 
that  a  difference  of  opinion  will  still  continue  to  prevail,  according 
to  the  views  of  the  proprietor  and  his  forester  conjointly ;  but  this 
does  not  form  a  definite  answer  to  the  question  which  has  often  been 
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put  to  ourselves  by  proprietors — namely,  At  what  distance  ought 
oak-trees  to  be  planted  with  the  view  of  realising  the  greatest  pos- 
sible profit  from  the  land  in  the  shortest  possible  time  after 
planting  ? 

This  question  cannot  be  answered  to  all  proprietors  alike ;  for  in 
one  neighbourhood  young  oak-trees  are  of  considerable  value,  and  in 
another  of  comparatively  little ;  in  one  neighbourhood  young  larch 
firs  are  of  more  value  than  young  oaks  as  thinnings,  while  in  others 
the  reverse  holds  good. 

1838.  In  the  rearing  of  oak  plantations  in  exposed  parts  of  the 
country,  where  these  do  not  grow  rapidly,  it  is  absolutely  necessary, 
for  the  protection  of  the  young  oaks,  to  have  a  considerable  quantity 
of  larch  or  pine  among  them,  and  that,  too,  till  they  are  considerably 
advanced;  while  in  more  sheltered  districts,  where  there  is  little 
doubt  of  the  oaks  growing  rapidly,  fewer  nurses  are  required.  In 
the  laying  down  of  oak  plantations,  we  are  in  the  habit  of  taking  all 
the  above  points  into  consideration;  and  from  having  had  experi- 
ence as  to  the  growing  of  oaks  in  almost  all  possible  situations,  we 
find  that,  in  order  to  grow  the  oak  to  advantage,  it  is  necessary  that 
every  forester  should  do  the  same,  and  by  no  means  go  to  work 
according  to  one  set  of  distances.  It  is  in  this  way  that  these 
differences  of  opinion  relative  to  distance  have  arisen;  for  every 
experienced  forester  finds  that  one  system  of  going  to  work  will  not 
answer  all  parts,  and,  judging  for  himself,  he  acts  accordingly ;  while, 
on  the  other  hand,  the  man  without  experience  advises  to  plant  in  all 
cases  according  to  one  set  of  distances,  and  the  natural  consequence 
is  that  a  failure  is  as  likely  to  be  the  result  as  a  crop.  Having 
premised  the  above,  the  determination  of  the  question  relative  to 
distance  will  now  be  more  easily  understood,  and  we  shall  answer 
it  according  to  our  own  method  of  practice  in  different  situations. 

1839.  When  a  proprietor  meditates  planting  a  part  of  his  grounds 
in  the  form  of  an  oak  forest,  without  mixture  of  any  other  sort  of 
hardwood,  let  him  first  ascertain  if  young  oaks,  when  cut  down  in 
the  process  of  thinning,  will  sell  to  advantage  in  his  neighbourhood, 
and  if  they  will  pay  him  better  than  any  other  sort  of  wood  of  the 
same  age.  We  shall  suppose  that  young  oaks,  of  the  size  generally 
termed  spokewood  —  that  is,  trees  from  5  to  8  inches  diameter, 
suitable  for  making  the  spokes  of  wheels — sell  well;  therefore,  in 
such  a  case  we  would  advise  him  to  plant  the  young  oak-trees  at  8 
feet  apart,  and  make  up  the  ground  with  larch  to  4  feet  between 
them.  By  the  time  that  the  larch  are  all  taken  out  and  the  oaks 
properly  brought  into  shape,  they  will  be  very  valuable  for  many 
purposes,  independent  of  the  bark. 

1840.  Again,  if  on  full  consideration  it  is  found  that  oak  in  the 
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young  state  above  referred  to — that  is,  from  20  to  25  years  of  age — 
will  not  sell  well  in  the  neighbourhood,  while  larch  as  thinnings  wiU 
be  much  more  valuable,  then  plant  fewer  oaks  per  acre — say,  at  12 
feet  apart,  and  make  up  with  larch  to  the  proper  distance.  In  this 
"^^y^  by  the  time  the  larches,  &c.,  are  all  taken  out,  the  oaks  will  be 
of  a  pretty  large  size,  and  fit  for  many  valuable  purposes  before  the 
cutting  of  any  of  them  is  found  necessary. 

1841.  Again,  where  it  is  found  practicable  to  have  an  oak  forest  in 
an  exposed  part  of  the  country,  it  will  be  necessary  to  plant  a  good 
many  larch  or  pine  among  them  for  the  sake  of  producing  shelter 
through  the  whole  plantation,  until  the  oaks  have  arrived  at  a  good 
size ;  and  in  a  case  of  this  nature,  from  10  to  12  feet  is  quite  enough 
for  the  distance  between  the  hardwood  plants,  making  up  with  nurses 
in  the  former  instance  to  3^  feet  over  all ;  and  in  the  latter — ^that  is, 
12  feet  apart — to  4  feet  over  all.  In  the  same  plantation  we  very 
frequently  plant  at  both  of  the  distances  above  mentioned — that  is, 
in  exposed  parts  of  an  enclosure  we  plant  the  oaks  at  10  feet,  and 
make  up  between  to  3  ^  feet  over  all ;  and  in  more  sheltered  parts  of 
the  same  plantation  we  plant  the  oaks  at  1 2  feet,  and  make  up  with 
larch  to  4  feet ;  and  when  the  situation  is  decidedly  a  sheltered  and 
low-lying  one,  we  plant  the  oaks  at  15  feet  apart,  and  make  up  with 
nurses  to  5  feet  over  alL  In  many  cases,  where  young  larch  are 
very  valuable  for  mining  purposes,  we  have  planted  the  oak  at  20 
feet  apart,  and  made  up  with  larch  among  them  to  5  feet  over  aU ; 
in  which  cases  no  oaks  require  to  be  removed  till  they  are  of  laige 
size,  and  after  all  the  larch  are  removed  in  the  first  place  as 
thinnings. 

The  above,  which  is  our  own  system  of  going  to  work  as  r^ards 
distance,  will,  we  think,  form  an  answer  to  the  question  foimeily 
stated ;  and  it  now  remains  for  us  to  enter  a  little  into  the  practice 
of  rearing  up  such  a  plantation  as  we  have  pointed  out  above. 

1842.  Suppose  that  a  tract  of  ground  has  been  planted  with  oak 
at  12  feet  apart,  and  the  intermediate  spaces  made  up  with  nuisea 
to  such  a  closeness  as  to  leave  the  whole  plants  over  the  ground  at 
4  feet  distance,  and  supposing  that  the  pruning  of  the  oak  jdants 
has  been  regularly  and  judiciously  attended  to  as  recommended  in 
the  first  section  of  Chapter  Thirteen  in  this  work,  up  to  the  time 
the  plantation  is  about  8  or  10  years  old,  little  or  no  pruning 
will  ever  be  afterwards  required,  and  at  this  stage  the  crop  should 
be  carefully  looked  over  with  a  view  to  thinning  where  necessary. 

1843.  The  oak  not  being  a  rapid-growing  tree  at  any  stage  of  its 
growth,  as  compared  with  many  other  sorts  of  hardwoods,  the  young 
plants  will  not,  at  8  or  10  years'  standing  in  a  plantation,  have  at- 
tained a  large  size,  probably  not  much  above  10  feet  high  on  the 
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ayerage ;  but  if  the  nurses  which  were  planted  among  them  for  the 
purpose  of  giving  shelter  have  thriven  well,  the  oaks  will  be  deriving 
benefit  from  their  shelter,  and  progressing  rapidly.  In  fact,  young 
oaks  never  do  come  away  well  until  the  nurses  rise  up  around  and 
afford  them  shelter,  more  especially  if  the  situation  in  which  they 
are  planted  be  at  all  an  exposed  one. 

1844.  An  oak  plantation  having  arrived  at  the  age  of  8  or  10 
years,  and  the  young  trees  having  been  attended  to  up  to  this  stage 
in  the  way  of  pruning,  the  next  step  in  the  rearing  of  such  a  plan- 
tation is  to  thin  away  any  of  the  nurses  as  soon  as  they  seem  to 
encroach  upon  the  oak  plants.     This  thinning,  in  the  rearing  up  of 
oak  plantations,  must  at  all  times  be  more  severe  than  when  thin- 
ning away  nurses  from  among  the  common  kinds  of  hardwood.    And, 
indeed,  this  particular  forms  the  only  difference  worth  mentioning 
between  the  cultivation  of  the  oak  and  the  cultivation  of  hardwood 
in  general ;  that  is,  the  oak-trees,  after  they  are  once  properly  estab- 
lished in  the  ground,  and  brought  into  proper  shape  by  judicious 
pruning,  must,  through  the  whole  course  of  their  culture  afterwards, 
have  more  room  and  air  than  any  other  species  of  hardwood  trees. 
The  reason  of  this  difference  as  regards  the  cultivation  of  the  oak  is 
this : — The  oak  is  a  valuable  tree,  both  on  account  of  its  wood  and 
bark:  the  wood  is  more  valuable  when   grown  of   proportionable 
diameter  than  when  of  great  length,  and  it  is  also  of  more  durable 
quality  when  freely  exposed  to  the  air  than  when  drawn  up  weakly 
and  to  a  great  height :  thence  arises  the  necessity  of  giving  the  trees 
free  circulation  of  air  in  order  to  have  valuable  wood.     The  oak  is 
also  valuable  on  account  of  its  bark,  as  we  have  already  mentioned. 
Now,  in  order  to  produce  bark,  a  tree  must  have  extent  of  wood, 
whether  that  be  in  the  form  of  trunk  or  branches.     When  oak-trees 
have  free  room  for  expanding  themselves,  the  lower  branches  form 
into  bends  for  shipbuilding,  which  is  a  valuable  object.     The  trees 
also,  being  more  branchy  in  themselves,  possess  a  greater  surface  for 
the  production  of  bark ;  and  the  bark  itself,  having  free  air,  becomes 
thick  and  heavy  upon  the  tree.     It  is  perhaps  not  generally  known 
that  oak  bark  produced  upon  trees  having  free  air  about  them  weighs 
almost  double  that  of  an  equal  surface  taken  from  a  tree  confined 
and  not  having  air ;  and,  at  the  same  time,  bark  of  such  weight  is 
always  more  valuable,  because  containing  a  greater  proportion  of 
jATiTiiTig  matter. 

1845.  What  we  have  here  said  relative  to  the  cultivation  of  the 
oak  we  regard  as  sufiicient  to  convince  any  proprietor  of  the  neces- 
sity of  keeping  his  oak  forest  thinner  of  trees  than  any  other  of  his 
woods.  We  need  only  add,  in  conclusion,  that  in  every  other  re- 
spect oak  plantations  are  to  be  managed  upon  the  same  principles  as 
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other  hardwood  ones.     Oak-trees  are  never  reckoned  of  full  age  till    ^ 
they  have  attained  one  hundred  years ;  therefore,  after  a  plantation 
of  oaks  has  received  its  final  thinning,  it  should  be  allowed  to  staad 
until  that  age  before  cutting  down. 


BEOTIOK  VL — SYSTEM  OF  THINNIKG  AND  REABINO   UP  OF  MIXED 

HARDWOOD   PLANTATIONS. 

1846.  The  rearing  up  of  hardwood  plantations  to  anjrthing  ap- 
proaching natural  perfection  requires  much  more  attention  and 
practical  knowledge  from  the  manager  than  pine,  larch,  or  fir 
woods  do. 

In  a  pine,  fir,  or  larch  plantation,  the  trees  are  alike  of  an  upright    h 
habit  of  growth,  from  which  circumstance  they  are  very  easily  r^-    i 
lated  and  kept  in  proper  place  and  order ;  but  in  a  plantation  con-     | 
sisting  of  many  different  kinds  of  hardwood,  all  growing  in  a  mixed 
state  —  some,  as    the  elm,  inclining   to   grow  much  to  horizontal     ^ 
branches,  and  others,  as  the  ash,  tending  to  an  upright  growth  — 
much  attention  is  necessary  for  the  first  thirty  years  in  order  to 
keep  the  rambling  sorts  within  due  bounds,  and  from  overtopping  and 
injuring  their  neighbours,  which  may  be  less  robust  in  their  young 
state.     And  as  it  is  in  the  young  state  that  hardwood  plantations  may     y 
be  made  to  do  well  or  otherwise,  according  as  they  may  be  attended     ' 
to,  it  is  a  matter  of  the  first  importance  in  good  forestry  that  the     1* 
manager  be  well  acquainted  with  the  circumstances  which  retard  the 
progress  of  young  trees,  as  well  as  those  which  are  known  to  be 
favourable  to  their  healthy  development.     Being  well  aware,  from 
past  experience,  of  the  extensive  damage  which  is  done  to  young 
hardwood  plantations  in  consequence  of   their  being   neglected  in 
their  young  state,  we  shall  here  lay  down  at  some  length  the  method 
which  ought  to  be  pursued  in  order  to  have  healthy  and  valuable 
hardwood  trees — dwelling  more  particidarly  upon  the  system  which     ] 
ought  to  be  adopted  in  rearing  till  the  trees  attain  thirty  years  of    |. 
age ;  after  which  time,  if  they  have  been  properly  attended  to,  little    ^ 
care  is  required  as  regards  trees  individually,  except  to  give  them 
room  as  they  advance  in  size. 

1847.  Let  the  accompanying  diagram  represent  a  piece  of  ground 
which  has  been  planted  with  different  sorts  of  young  hardwood  trees, 
at  1 2  feet  apart,  the  ground  being  made  up  between  them  with  larch 
and  pine,  to  act  as  nurses,  so  that  the  young  trees  stand  over  all  at 
about  4  feet  from  each  other. 

In  the  diagram  the  different  sorts  of  trees  are  represented  by 
marks  differing  either  in  colour  or  in  character,  thus : — 
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Oak  trees,  planted  at  24  feet  apart,  are  represented  by  a  red  circle. 

Aah  trees,  planted  at  24  feet,  by  a  black  circle. 

Elm  trees,  planted  at  24  feet  by  a  red  cross. 

Sycamore  trees,  planted  at  24  feet,  by  a  black  cross. 

Larch  nurses,  planted  at  a  little  over  4  feet  from  hardwood,  by  a  red  point. 

Scots  pine  nurses,  planted  at  6  feet  from  hardwood,  by  a  black  point. 

1848.  Upon  extunining  the  diagram,  it  will  be  found  that  each 
sort  of  hardwood  tree  is  planted  in  such  a  manner  that  each  tree  of 
the  same  sort  is  exactly  24  feet  from  the  next  of  its  own  species. 
This  is  an  important  point  to  attend  to  in  the  planting  of  mixed 
hardwood  plantations,  for  it  may  ultimately  be  found  necessary  to 
cut  out  the  whole  of  one  sort;  and  in  this  case,  the  others  which 
were  left  would  stand  at  equal  distances  after  these  had  been  re- 
moved. The  ash  and  sycamore  are  planted  within  12  feet  of  the 
oaks,  while  the  elm  is  kept  nearly  1 7  feet  off  them.  This  is  another 
point  of  much  importance  to  attend  to  in  the  planting  of  mixed 
hardwood  plantations.  For  example,  supposing  that  the  oaks,  which 
are  planted  at  24  feet  apart,  are  intended  to  remain  as  the  only 
ultimate  crop,  then  the  ash  and  sycamore,  which  are  of  an  upright 
habit  of  growth  in  a  close  wood,  could  grow  for  a  longer  time  close 
upon  the  oaks  than  the  elm  could  safely  do,  which  is  of  a  spreading 
habit;  therefore  the  elm,  at  nearly  17  feet  distance  from  the  oak, 
would  be  as  close  upon  the  oak  at  30  years'  standing  as  the  ash  and 
sycamore  at  the  same  time.  The  larches  are  planted  a  little  over  4 
feet  from  the  hardwood  plants.  The  reason  of  this  is,  that  the  larch, 
from  its  light  and  airy  habit  of  growth,  is  found  not  to  hurt  the 
hardwood  plants  so  much  as  the  Scots  pines  would  do  at  the  same 
age ;  for  which  reason,  also,  the  Scots  pines  are  for  the  most  part 
planted  6  feet  from  the  hardwood  plants.  Besides,  the  larches,  being 
planted  next  the  hardwood,  are  likely  to  be  taken  out  first  in  the 
way  of  thinnings;  and  in  this  case  they  are  of  far  greater  value 
when  cut  at  an  early  stage  than  the  Scots  pines.  The  four  larches, 
which  are  planted  next  each  hardwood  plant,  can  be  all  taken  away, 
in  the  way  of  thinning,  a  considerable  time  before  it  is  found  neces- 
sary to  cut  a  Scots  pine ;  and  by  this  arrangement  the  Scots  pines 
can  be  allowed  to  stand  and  grow  till  they  become  of  some  value. 

1849.  We  shall  now  suppose  that  a  pretty  large  tract  of  ground 
has  been  planted  with  young  forest-trees  exactly  in  the  manner  re- 
presented in  the  diagram.  We  shall  further  suppose  that  the  ground 
so  planted  has  been  properly  drained  and  rendered  congenial  for  the 
future  welfare  of  the  plants ;  for  let  us  again  observe  that  much  of 
their  future  success  depends  upon  this.  A  very  indifferent  soil,  if 
well  dried,  and  rendered  porous  by  drainage,  will  produce  much  better 
timber  than  a  naturally  good  soil  having  a  superfluity  of  water  in  it, 
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and  which  has  not  been  improved  by  drainage ;  hence  the  importance 
of  a  thorough  clearing  of  the  ground  from  all  superfluous  water,  and 
of  opening  it  up  in  the  subsoil,  before  planting  forest-trees  upon  it 
Presuming  that  the  ground  has  been  well  dried  and  made  porous,  by 
means  of  open  drains  put  on  at  consistent  distances,  and  that  the 
young  trees  have  been  properly  planted  and  attended  to  in  the  way 
of  pruning,  according  to  directions  as  formerly  given  in  this  book,  the 
next  question  which  naturally  occurs  is.  At  what  stage  of  the  growth 
of  such  a  young  plantation  should  thinning  commence  ?     This  is  a 
question  which  has  given  rise  to  a  great  deal  of  useless  discussion 
among  those  who  have  the  management  of  plantations — all  this  aris- 
ing from  not  taking  into  account  the  effect  of  altitude  upon  the 
growth  of  young  trees ;  and  not  only  the  effect  of  altitude,  but  even 
the  effect  of  soil  and  aspect,  and,  in  fact,  many  other  local  circum- 
stances which  cannot  always  be  accounted  for.     For  example,  in  dis- 
tricts of  the  country  pretty  far  inland,  and  upon  estates  of  a  generally 
level  nature,  400   feet  above  the  level  of  the  sea,  we  have  seen 
foresters  thinning  their  young  plantations  for  the  first  time  at  eight 
years  old  from  the  time  of  planting ;  while,  on  the  other  hand,  upon 
the  west  coast  of  Britain,  upon  estates  within  a  few  miles  of  the  sea, 
and  at  400  feet  above  its  level,  we  have  seen  young  plantations, 
under  excellent  management,  not  ready  for  thinning  when  they  were 
ten  years  old,  and  that  although  the  young  trees  were  planted  at  the 
same  distances  from  one  another  in  both  cases.     Now,  this  at  once 
points  out  that,  independent  of  altitude,  other  local  circumstances 
must  be  taken  into  consideration, — as,  for  instance,  if  the  ground 
planted  be  upon  a  level  part  of  the  country,  the  trees  will  grow 
quicker  than  they  could  do  in  a  hilly  district,  even  supposing  the 
altitudes  of  both  to  be  the  same;  while,  again,  trees  grow  mnch 
faster  in  a  glen  or  hollow  than  upon  a  common  level  piece  of  ground, 
and  in  a  large  plantation  than  in  a  small  one.     And  with  r^aid  to 
soil,  when  it  is  of  a  light  or  sandy  nature,  young  trees  grow  very 
quickly  upon  it  for  a  few  years,  and  soon  arrive  at  maturity ;  while. 
at  the  same  altitude,  upon  a  heavy  or  clay  soil,  trees  will  be  longer 
in  getting  away,  but  will  ultimately  be  far  superior  to  those  planted 
upon  the  light  soil.     Every  intelligent  forester,  who  has  had   tJie 
management  of  plantations   upon  an  estate  of  considerable  extent 
and  of  a  varied  surface,  will  have  had  occasion  to  remark  the  great 
difference  that  occurs  in  the  growth  of  plantations,  even  within  the 
bounds  of  one  estate ;  and  that  according  as  the  plantation  may  be 
situated  upon  a  sudden  rising  height,  upon  flat  level  ground,  in  a 
hollow  or  glen,  upon  sandy  or  light  soil,  or  upon  heavy  day  acnl ; 
and  we  must  say  also,  according  to  shelter  received  from  surrounclfng 
plantations,  &c.     It  will  then  at  once  appear  evident  that,  to  give 
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anything  like  a  rule  for  the  time  at  which  a  young  plantation  should 
be  first  thinned^  is  a  thing,  properly  speaking,  impossible,  as  we  have 
learned  from  practical  experience. 

1850.  We  shall  now  suppose  that  we  have  in  hand  a  plantation 
of  50  acres  in  extent,  which  has  been  planted  with  a  mixture  of 
hardwood,  pine,  and  larch,  exactly  in  the  proportions  pointed  out  in 
the  diagram.  This  plantation  we  shall  suppose  to  be  upon  a  moder- 
ately exposed  situation,  say  800  feet  above  the  level  of  the  sea,  and 
pretty  far  inland,  having  a  soil  of  moderate  capabilities.  Such  a 
plantation  will,  in  all  probability,  be  ready  for  the  first  course  of 
thinning  when  ten  years  old ;  but  before  commencing  to  thin  out  any 
of  the  larches,  it  will  be  necessary,  in  the  first  place,  to  have  an  eye 
to  the  state  of  the  hardwood  plants,  which  of  course  are  intended  as 
the  principal  and  ultimate  crop  upon  the  ground. 

1851.  In  the  rearing  of  plantations  generally,  and  more  especially 
in  the  case  of  those  in  which  it  is  intended  to  rear  up  a  supply  of 
various  kinds  of  hardwood  for  general  usefulness,  independent  of  a 
particular  sort  which  is  to  remain  as  an  ultimate  crop  upon  the 
ground,  the  forester  requires  to  watch  them  continually,  in  order  to 
keep  them  in  a  constantly  healthy  growing  state.  The  trees,  after 
they  have  got  properly  estabhshed  in  the  ground,  must  not  be  cdlowed 
to  become  so  crowded  together  as  to  impede  the  free  action  of  air 
among  them ;  neither  must  they  at  any  time  be  thinned  so  severely 
as  materially  to  cool  down  the  usual  temperature  of  the  whole  as  a 
plantation,  as  is  too  often  done.  A  forester,  therefore,  in  order  to 
raise  plantations  profitably,  should  have  the  state  of  every  plantation 
under  his  charge  continually  in  his  eye ;  for  unless  this  be  the  case, 
matters  will  without  doubt  go  wrong.  The  forester  will  then,  in  the 
case  of  such  a  young  plantation  as  we  are  now  discussing,  observe  at 
what  time  the  points  of  the  side  branches  of  the  larches  begin  to 
touch  those  of  the  hardwood  plants  next  them ;  and  as  soon  as  this 
ensues  in  the  plantation  generally,  it  is  time  to  thin  out  such  of  the 
larch  as  interfere  with  the  branches  of  the  hardwoods. 

1852.  We  said  above,  that  as  soon  qb  the  points  of  the  side 
branches  of  the  larch  begin  to  touch  those  of  the  hardwood  next 
them,  it  is  time  to  commence  thinning.  This  is  a  stage  in  the 
culture  of  young  hardwood  trees  to  be  closely  observed  by  the 
intelligent  forester ;  for  if  the  branches  of  the  nurses  are  allowed  to 
encroach  upon  the  hardwood,  they  will  very  soon  hurt  them  by 
lashing  and  crushing  them  down :  for  let  it  be  kept  in  mind,  that 
the  larch  grows  much  more  rapidly  than  the  hardwood  does;  and 
the  former  are  not  planted  with  the  view  of  doing  injury  to  the 
hardwood  plants,  but,  on  the  contrary,  to  nurse  them  up  and  protect 
them.     Again,  on  the  other  hand,  there  is  a  possibility  of  injuring  the 
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hardwood  plants  by  taking  the  nurses  too  early  away  from  them ; 
and  this  also  ought  to  be  avoi4ed  as  much  -as  keeping  them  too 
close.  Every  forester  of  extensive^  experience  will  have  obser^ 
that  hardwood  trees,  when  at  the  stia^e  to  which  we  are  now  advert- 
ing, if  kept  too  far  from  their  nurses,  are  extremely  apt  to  become  of 
a  branchy  coarse  habit,  and  not  inclined  to  grow  upwards  so  much 
as  to  grow  to  strong  side  branches.  This  is*  an  evil  of  very  jgreat 
magnitude,  and  ought  in  all  cases  to  be  guarded  against  where  clean 
healthy  timber  is  the  object  There  is,  therefore,  a  medium  course 
to  be  followed ;  and  the  question  is.  By  what  feature  can  an  inex- 
perienced person  decide  upon  the  proper  time  that  he  should  b^in 
to  thin  away  nurses  from  the  young  hardwood  ?  The  right  answer 
is  not  so  easily  given  as  many  would  suppose.  To  the  eye  of  an 
experienced  forester  the  matter  is  indeed  simple,  but  to  convey  his 
experience  upon  this  point  to  the  mind  of  an  inexperienced  stranger, 
is  not  such  a  simple  matter. 

The  best  rule  for  guidance  in  this  matter  is,  to  go  carefully  through 
among  the  trees,  and  mark  particularly  the  state  of  the  hardwood 
plants,  specially  observing  if  the  branches  of  the  larches  are  here  and 
there  lying  upon  and  interfering  with  those  of  the  hardwood ;  and 
if  this  be  the  case,  thinning  should  be  commenced.     Having,  then, 
decided  that  thinning  is  necessary,  the  first  step  in  the  work  is  to 
have  the  nurses  marked  which  it  is  considered  should  be  taken  out ; 
and  in  order  to  do  this  properly,  considerable  practical  judgment  is 
required.     All  theoretical  men,  who  have  had  little  practical  experi- 
ence to  form  their  judgment  with  regard  to  thinning  young  planta- 
tions, maintain  that,  at  a  certain  age  of  a  plantation,  a  certain  number 
of  trees  ought  to  be  cut  away  from  each  hardwood  plant,  thus  re- 
ducing practical  forestry  to  a  few  rules  of  practical  geometry.      This 
sounds  all  very  well  in  the  ears  of  other  inexperienced  men,  but  when 
reduced  into  practice,  it  proves  an  utter  absurdity.     Plants  are,  like 
animals,  often  found  to  die  suddenly,  and  that,  too,  without  our  being 
able  to  give  a  reason  for  it ;  besides,  nothing  is  more  true  than  that 
all  trees  of  the  wood  do  not  grow  alike ;  and  seeing  this  we  must,  in 
the  case  of  thinning,  judge  for  ourselves,  and,  from  practical  observa- 
tion, choose  which  should  stand  and  which  come  out. 

1853.  In  practical  forestry  the  operator  will  very  generally  find 
that  of  the  four  larches  planted  about  each  hardwood  tree  (see 
Diagram),  one  or  two  may  be  of  a  pretty  large  size,  and  others  of  a 
smaller;  one  or  two  may  be  lying  too  much  upon  the  hardwood 
plant  next  them,  and  others  be  found  not  doing  it  harm,  but  on  the 
contrary,  sheltering  it ;  and  these  may  therefore  be  very  properly  left 
for  a  time.  This  at  once  points  out  the  harm  that  would  be  done  to 
plantations  were  we  to  thin  them  according  to  any  theoretical  rules. 


^■•" 


MIXED   HARDWOOD   PLANTATIONS.  589 

On  this  point  also  the  theorist  says,  *'  At  the  first  thinning,  cut  away 

all  the   four  larches  that  stand  next  the  hardwood  in  each  case." 

Now,  we  have  already  said  that  when  young  hardwood  trees  are 

allowed  to  have: too  mi^h  space  in  the  plantation,  they  naturally 

incline  to  spread  their  ^e  branches,  and  do  not  grow  so  tall  as  they 

ought  to  do  in  order  yrmake  clean  valuable  timber.     In  such  a  case 

as  this,  much  prumlig  would  be  necessary  in  order  to  keep  the  trees 

in  shape  and  put  them  into  balance;  and  this  severe  pinning  is 

always  injurious ;  and  were  we  to  cut  away  all  the  four  larches  at 

once,  this  would  be  the  precise  state  of  the  hardwood  trees.     A  single 

glance  at  the  diagram  will  show  the  tendency  of  such  treatment. 

The  four  larches  stand  at  a  little  over  4  feet  distance  from  each 

hardwood.     Now,  were  these  taken  away  at  once,  what  a  severe 

check  would  the  hardwood  receive !     Before  the  thinning  took  place, 

these  nurses  were  close  upon,  and  some  of  them  even  touching,  the 

branches  of  the  hardwood  plant ;  whereas  by  their  removal  there 

would  be  a  space  of  6  feet  between  the  hardwood  plant  and  each  of 

the  Scots  pines  on  the  one  hand,  and  another  space  of  fuUy  8  feet 

between  them  on  the  other.     This  would  not  be  nursing  up  timber 

upon  right  principles,  but  the  very  way  to  retard  its  growth. 

1854.  Having,  we  think,  pointed  out  the  evil  which  would  arise 
from  going  to  work  in  forestry  according  to  theoretical  rules,  it  is 
evident  that  practical  expi^rience  is  the  only  schoolmaster  for  the 
person  who  is  to  mark  the^  trees  which  should  be  taken  out  of  a 
plantation  at  any  period  of  its  growth ;  and  seeing  that  no  invariable 
rule  can  be  laid  down  as  a  guide,  the  operator  may  safely  go  to  work 
conformably  with  the  following  directions : — 

He  will  first  provide  himself  with  what  is  termed  a  Jumd-biU,  with 
which  to  mark  the  trees  which  are  to  be  taken  out ;  and  with  this 
implement  in  his  hand,  he  will  take  his  station  on  the  most  sheltered 
side  of  the  plantation  to  be  thinned.     Our  reason  for  beginning  upon 
this  side  is,  that  all  trees  have  fewer  branches  upon  what  is  termed 
the  gtorm  side,  than  they  have  upon  the  other;  consequently,  the 
nurses  growing  upon  the  storm  side  of  the  hardwood  plants  will  have 
their  inner  branches,  or  those  upon  their  sheltered  sides,  more  abund- 
ant, and  more  lying  upon  the  hardwood,  than  those  which  grow  upon 
the   sheltered  side  of  the  latter.     Now,  the  operator,  from  keeping 
this  in  view,  and  beginning  upon  the  sheltered  side  of  the  plantation, 
sees  much  more  readily,  as  he  advances,  the  branches  of  the  nurses 
which   grow  upon  their  sheltered  sides,  and  can  ^ore  easily  judge  of 
the  extent  of  the  injury  they  may  be  doing  to  the' hardwood  trees. 

Being  thus  stationed  with  a  hand-bill  for  tlie  purj^se  of  marking, 
he  ^will  walk  up  to  the  first  hardwood  plant  at  the  •J)oint  where  he 
intends  to  commence ;  and  having  done  so,  he  will  examine  which 
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of  all  the  larch  trees  about  it  has  its  branches  lying  most  upon  it, 
and  which  will,  without  doubt,  be  the  one  that  stands  most  directly 
between  the  hardwood  plant  and  the  storm  point.  Having  decided 
upon  this,  and  mai-ked  it  with  the  bill,  by  simply  breaking  off  a  few 
of  the  branches,  or  by  taking  a  dice  of  the  bark  from  it,  he  will  have 
a  man  or  two  following  him,  each  with  an  axe,  whose  duty  will  be 
to  cut  each  tree  as  it  is  marked.  In  the  cutting  of  it,  the  operator 
will,  with  his  axe,  prune  a  few  of  the  lower  branches  from  it,  in  order 
that  he  may  the  more  readily  get  his  implement  to  the  root  of  the 
young  tree ;  and  this  being  done,  he  will  cut  it  as  low  as  possible, 
beating  away  any  of  the  grass  with  the  head  or  heel  of  the  axe,  if 
that  be  any  obstruction  to  his  getting  it  cut  sufficiently  low.  The 
tree,  as  soon  as  it  is  cut,  should  be  hauled  out  by  a  boy  present  for 
the  purpose,  and  laid  down  upon  the  nearest  road  in  the  plantation, 
where  another  boy  should  be  stationed  for  the  purpose  of  taking  off 
all  the  branches  with  a  hand-bill.  Small  trees  of  this  description 
should  be  pruned  out  to  the  very  points,  and  put  in  bundles  or  small 
lots,  for  the  convenience  of  removal 

1855.  We  shall  now  suppose  that  one  larch  has  been  marked,  cut, 
and  carried  out, — the  one  which  had  been  hanging  most  upon  the 
hardwood  plant  Now,  from  this  one  tree  having  been  removed,  the 
person  whose  duty  it  is  to  mark  the  trees  will  see  more  clearly  how 
the  hardwood  trees  may  be  affected  by  the  removal  of  the  one.  He 
will  after  this  be  more  able  to  judge  as  to  which  of  the  others  should 
be  taken  next ;  and  if  the  branches  of  any  of  the  other  three  larches, 
which  are  yet  supposed  to  be  growing  about  the  hardwood  plant  in 
question,  are  found  in  any  way  to  hang  upon,  and  are  likely  ere  long 
to  injure  it,  let  it  be  marked  and  cut  away  also. 

1856.  At  this  early  stage  of  the  growth  of  such  a  plantation  as 
we  are  now  speaking  of,  it  will  very  seldom  be  found  necessary  to 
cut  away  more  than  two  nurses  from  each  hardwood  plant,  and  in 
many  instances  even  one  may  be  enough  to  take  away  at  once,  widi 
the  view  of  retaining  a  regular  proportion  of  shelter  throughout  the 
plantation,  as  well  as  of  doing  justice  to  each  hardwood  tree.  There- 
fore, at  this  stage,  we  would  advise  that  where  any  of  the  larches  are 
not  encroaching  upon  the  branches  of  the  hardwood  plants,  nor  likely 
to  do  so  for  the  next  two  years,  they  should  be  left  till  the  next 
period  of  thinning,  which,  according  to  the  scheme  laid  down  in  a 
former  section,  will  take  place  three  years  afterwards.  By  such  a 
cautious  method  of  procedure  the  trees  will  succeed  much  better, 
and  not  receive  any  sensible  check. 

1857.  In  the  same  manner  as  has  already  been  ]>ointed  out  for 
the  relieving  of  the  first  hardwood  tree,  do  to  the  whole  in  the  plan- 
tation, paying  no  respect  to  the  nurses  themselves,  but  having  the 
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attention  constantly  directed  to  the  relieving  of  each  and  every  one 
of  the  hardwoods.  The  nurses,  in  this  instance,  are  merely  planted 
with  the  view  of  rearing  up  the  hardwood  plants ;  and  when  they 
begin  to  hurt  them  by  pressing  too  close  upon  them,  they  must,  of 
course,  be  removed.  The  person  who  marks  the  trees  need  not  wait 
in  all  cases  till  he  sees  the  one  which  he  marked  cut  down, — this 
would  be  a  tedious  business ;  but  if  he  has  never  marked  any  trees 
before,  as  we  are  at  present  assuming  he  has  not,  it  is  but  proper 
that  he  should  begin  cautiously,  and  see  the  effects  of  his  judgment 
before  he  proceed  too  far.  This  he  may  properly  continue  to  do  for 
a  day  or  two ;  by  which  time,  if  he  is  an  intelligent  and  observant 
person,  he  will  be  able  to  go  on  marking  before  the  cutters.  He  may 
now  and  then  take  a  walk  back  upon  the  ground  he  has  gone  over, 
and  see  the  effects  of  his  work ;  and  if  anything  presents  itself  that 
he  could  improve  upon,  such  as  marking  a  few  extra  trees  which  may 
appear  to  be  too  close  upon  the  hardwoods,  this  will  have  the  effect 
of  improving  his  judgment  in  the  work  he  has  on  hand,  and  make 
him  more  attentive  in  future.  In  marking  the  trees,  let  it  be  done 
invariably  upon  one  side ;  for  if  this  be  not  attended  to,  the  person 
who  comes  behind  to  cut  them  will  lose  much  valuable  time  in 
looking  for  the  marks ;  while,  if  the  trees  are  all  marked  upon  one 
side,  he  will  have  no  difficulty  in  finding  them  out. 

1858.  After  the  trees  have  been  all  carried  out  and  pruned  of 
their  branches,  as  has  been  already  directed,  they  should  be  removed 
from  off  the  roads  by  means  of  a  horse  and  cart,  and  stored  in  any 
convenient  part  until  sold.  If  they  can  be  sold  beforehand,  so  much 
the  better,  as  by  this  means  considerable  trouble  will  be  saved  in 
their  not  having  to  be  carted  and  stored  past  at  home.  The  size 
of  these  larches,  at  about  ten  years  old,  will,  in  a  moderately  exposed 
situation,  800  feet  above  the  level  of  the  sea,  be  from  10  to  12  feet 
in  length,  and  from  2  to  3  inches  in  diameter  at  the  middle. 

1859.  In  three  years  from  the  time  that  the  plantation  had  re- 
ceived its  first  thinning,  it  will  again  be  necessary  to  look  over  the 
hardwood  plants,  and  take  away  from  them  all  the  larches  that  seem 
to  approach  and  hurt  them.  At  this  second  thinning  it  is  very 
possible  that  all  the  latter  will  require  to  be  taken  out ;  for  if  we 
now  suppose  the  plantation  to  be  of  thirteen  or  fourteen  years' 
standing,  the  Scots  pines  which  stand  within  6  feet  of  the  hardwood 
(see  Diagram)  will  be  strong  and  healthy  young  trees,  and  wiU,  from 
their  massy  foliage,  prove  shelter  enough  to  the  hardwood.  This, 
however,  must  not  be  taken  as  a  rule ;  for  even  at  this  stage,  upon 
any  prominent  high  part  of  the  plantation,  it  is  very  possible  that 
the  hardwood  trees  may  not  have  advanced  so  very  rapidly  as  might 
l>e  imagined.     In  such  cases,  therefore,  it  will  be  proper  to  leave  a 
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few  of  the  larches  till  the  next  course  of  thinning,  in  order  to  shelter 
the  hardwood  and  bring  them  into  shape ;  for  if  they  be  exposed  at 
this  stage,  they  will  not  be  easily  got  into  shape  afterwards.  But  in 
aU  moderately  level  parts  of  the  plantation,  and  more  particularly  in 
any  hollow,  all  the  larches  may  at  this  time  be,  without  hesitation, 
taken  out;  while,  by  the  time  the  plantation  has  arrived  at  17  years 
of  age,  the  larches  may  all  be  dispensed  with,  leaving  the  nearest 
trees  to  the  hardwood — namely,  the  Scots  pines — at  6  feet  distance 
from  them  (see  Diagram).  In  taking  out  all  the  larches,  have  the 
work  done  exactly  as  we  have  already  described  for  the  first  course 
of  thinning — except  that,  when  they  are  come  of  a  pretty  large  size, 
they  will  require  to  be  pruned  of  their  branches  on  the  spot  where 
they  fall,  and  the  trees  carried  out  to  the  roads,  while  the  branches 
can  be  gathered  up  and  disposed  of  afterwards. 

1860.  In  practical  forestry  it  is  found  that  the  whole  number  of 
the  trees  that  may  have  been   originally  planted  upon  the  ground 
cannot  be  accounted  for  in  the  course  of  thinning  and  training  up ; 
and  this  observation  we  make  here,  in  order  that  the  inexperienced 
may  not  have  too  sanguine  hopes  as  to  the  results  of  after-profit 
Having  now  had  the  management  of  thinning  a  vast  extent  of  wood- 
lands at  all  possible  ages,  and  having  kept  accurate  notes  of  the 
results  of  each  as  we  went  on,  we  have  found  that,  even  under  very 
good  management,  8  per  cent  will  be  found  amissing  when  the  season 
of  thinning  commences.    The  reason  of  such  deficiencies  occurring 
is,  that  while  the  plants  are  in  a  very  young  state — ^say  during  the 
time  that  they  are  under  5  years  of  age  in  the  plantation — they  are 
liable  to  be  attacked  by  vermin  of  every  description,  such  as  hares, 
rabbits,  mice,  squirrels,  moorfowl,  &c.  &c.     Hares  and  rabbits  de- 
stroy young  trees,  both  nurses  and  hardwood,  by  gnawing  the   bark 
upon  the  stems  and  branches.     We  have  often  seen  young  t^ees, 
three-quarters  of  an  inch  in  diameter,  completely  cut  through,   by 
such  vermin-^consequently  such  trees  were  rendered  useless  if  of 
the  pine  and  fir  tribes;  but  of  course  hardwood  trees,   although 
gnawed  over,  would  again  come  away  from  the  bottom  part      Mice 
and  squirrels  injure  young  trees   by  eating  out  the  buds.     If  the 
winter  and  spring  happen  to  be  a  severe  one,  they  also  peel  the  bark 
from  young  trees  wherever  they  can  reach  it ;  and  when  severe  frosts 
set  in,  trees  so  injured  very  frequently  die  in  consequence   of   the 
frost  affecting  them  at  the  peeled  part.     Moorfowls  are  very  destruc- 
tive to  young  Scots  pine  plants,  by  picking  out  all  their  principal 
buds :  and  from  this  cause  alone  we  have  seen  very  many  young 
trees  rendered  useless.     It  will  thus  appear  evident  to  the  young 
forester  that  he  must  not  be  disappointed  although  he  cannot  find  all 
the  trees  wliich  he  knew  were  originally  planted  upon  the  groiuid. 
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1861.  At  this  stage  of  the  growth  of  the  young  plantation,  the 

method  of  training  up  which  we  are  now  endeavouring  to  explain,  it 

is  necessary  that  the  forester  should  examine  if  all  the  hardwood 

plants  are  really  worthy  of  being  kept  as  the  permanent  crop ;  and 

in  examining  this  let  him  be  particular,  not  so  much  as  to  the  shape 

of  each  plant,  ad  to  the  state  of  its  health.     In  every  case  where  a 

hardwood  plant  does  not  appear  to  have  made  young  wood  freely  for 

some  years  past,  and  is  of  a  stunted  habit  of  growth  (and  this  will 

sometimes  occur),  let  him  cut  it  away  and  give  place  to  one  of  the 

nearest  nurses — this  being  a  larch  if  possible,  as  it  will  ultimately 

become  of  more  value  than  a  Scots  pine  would  do,  provided  the  soil 

be  suitable.     It  is  also,  from  its  upright  habits  better  adapted  to 

stand  as  a  permanent  tree  among  hardwood.     All  the  above  points 

having  been  attended  to,  it  will  again  be  necessary,  at  16  years — 

that  is  to  say,  if  the  plantation  was  thinned  for  the  first  time  when 

10  years  old — to  look  over  the  whole ;  for  at  this  stage  a  number 

of  the  Scots  pines  will  be  encroaching  upon  the  hardwood.     These 

should  be  taken  out,  on  the  same  principles  as  already  detailed 

regarding  the  thinning  out  of  the  larches ;  the  attention  not  being 

directed  to  the  taking  out  of  any  given  number  of  trees  from  each  of 

the  hardwood,  but  merely  taking  out  those  that  are  really  pressing 

upon  them,  or  likely  to  do  so  within  the  next  period  of  three  years. 

By  going  to  work  regularly  once  in  three  years  with  this  course  of 

thinning,  by  the  time  that  the  plantation  has  arrived  at  22  years 

old,  every  one  of  the  Scots  pines  which  were  growing  at  the  distance 

of  6  feet  from  the  hardwood  will  have  been  removed,  thus  leaving 

one  Scots  pine  plant  standing  in  the  centre  of  the  square  formed  by 

each  four  of  the  hardwood  plants ;  consequently  at  this  age  the  hard- 

n^ood  will  be  8  feet  from  the  nearest  Scots  pine  in  each  case.     (See 

Diagram.) 

1862.  By  the  time  that  the  plantation  has  reached  25  years  old, 
tlie  hardwood  trees  will  be  all  of  a  strong  healthy  habit,  and  very 
probably  may  average  30  feet  in  height,  with  an  average  diameter, 
at  5  feet  from  the  ground,  of  6  inches,  having  abundance  of  moder- 
ately strong  leafy  branches  upon  them  for  two-thirds  of  their  height 
Now^,  at  this  stage  of  the  growth  of  hardwood  trees  they  ought  to 
give  prospect  of  their  future  worth.     In  the  state  above  mentioned, 
tlie  remainder  of  the  Scots  pines  should  be  allowed  to  stand  till  the 
oalcB  are  about  25  years  of  age,  when  another  thinning  should  be 
com  znenced,  by  taking  the  Scots  pines  away  from  the  oaks.     This 
tlilnziing,  too,  as  well  as  all  the  former  ones,  should  be  done  gradu- 
ally,  &nd  not  all  at  once ;  and  we  may  say  that,  in  general  cases, 
by  t;he  time  that  the  plantation  is  about  30  years  old,  every  nurse, 
ixc^p^^^i  indeed,  any  that  may  have  been  left  instead  of  any  bad 
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hardwood,  should  be  removed  from  among  the  hardwood,  leaving 
them  among  themselves  at  1 2  feet  apart      (See  Diagram.) 

1863.  In  any  high  and  exposed  point  of  a  plantation,  it  is  yris- 
dom  in  the  forester  to  have  a  considerable  portion  of  the  nurses  left 
standing.  They  are  more  hardy  than  the  hardwood  sorts;  and, 
when  growing  upon  an  exposed  site,  such  as  the  outside  and  towards 
the  storm-point  of  a  wood,  they  form  a  protection  to  more  valuable 
trees  in  the  interior.  In  the  act  of  thinning  such  parts,  where  it  is  con- 
sidered necessary  to  have  the  nurses  left,  it  must  be  kept  in  view  tx) 
have  a  portion  of  the  hardwood  taken  out,  and  nurses  left  in  their 
place ;  as,  of  course,  they  could  not  grow  up  all  together. 

1864.  As  it  is,  from  experience,  found  that  all  the  hardwood 
trees  do  not  advance  at  the  same  rate,  we  may  remark  here,  that 
even  at  the  time  that  the  last  of  the  Scots  pines  are  being  taken  out, 
it  may  be  found  necessary,  in  sheltered  parts  of  the  plantation,  to 
take  out  a  few  of  the  hardwood  also.     Of  course  this  will  take  place 
in  such  parts  as  were  first  relieved  of  the  Scots  pines ;  for  in  shel- 
tered parts,  and  upon  a  pretty  good  soil,  the  very  same  circumstan- 
ces that  cause  the  rapid  advance  of  the  nurses  will  cause  a  similar 
advance  of  the  hardwood.     This  point  also  must,  therefore,  be  kept 
in  view  by  the  intelligent  practical  forester  ;  and  in  taking  out  a  few 
of  the  hardwood  trees  at  the  stage  we  are  now  referring  to,  he  will 
first  carefully  note  which  sort  has  the  appearance  of  attaining  the 
most  valuable  development  as  an  ultimate  crop  upon  the  ground. 
In  the  case  now  under  consideration,  we  shall  suppose  that  sort  to 
be  the  oak ;  consequently,  in  taking  out  any  of  the  hardwood  trees 
at  the  period  referred  to,  care  must  be  hcul  to  see  that  they  are  given 
every  advantage  to.     Again,  at  the  same  time,  care  must  be  taken 
to  see  which  sort  of  the  hardwood  trees  is  the  most  unhealthy,  and 
has  the  least  chance  to  become  of  a  healthy  and  valuable  size.     "We 
shall  suppose  this  to  be  the  ash ;  and  being  satisfied  upon  this  point» 
the  forester  must  act  accordingly,  taking  out  the  ash  as  the  first 
thinning  of  the  hardwood.    By  this  method  more  space  will  be  given 
to  others  that  have  the  appearance  of  becoming  more  valuable  upon 
the  ground. 

1865.  In  the  cutting  down  of  the  Scots  pine  trees  from  among 
the  hardwood  at  the  advanced  stage  of  about  thirty  years,  great  caie 
must  be  taken  to  see  that  no  damage  be  done  to  the  hardwood  by 
their  falling  upon  them.  In  oirder  to  avoid  this,  it  is  only  necessary 
to  have  the  pruning-chisel  at  hand,  and  by  means  of  it  to  take  off 
any  heavy  branches  from  the  nurses  before  cutting  them  down ;  and 
when  their  tops  are  lightened  by  this  means,  an  expert  ^woodman 
will  cause  them  to  fall  to  any  given  point  very  exactly,  which  point 
must,  of  course,  be  that  of  the  greatest  opening  in  the  neighbourhood 
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of  the  tree  to  be  cut  down.  In  carrying  out  trees  that  have  been 
cat  from  a  plantation  at  the  stage  we  are  now  referring  to,  the  work 
should  be  entirely  performed  by  a  few  men,  and  no  horses  should  be 
allowed  to  draw  them  out,  as  is  often  done,  to  the  great  damage  of 
many  of  the  standing  trees.  This  damage  is  occasioned  by  the  cut 
trees,  while  being  roughly  drawn  out  along  the  ground,  coming  in 
contact  with  the  stems  of  the  standing  ones,  and  taking  the  bark  off 
them-  At  the  stage  now  referred  to,  therefore,  the  cut  trees  should 
be  carried  out  by  the  woodmen,  either  upon  their  shoulders  as  they 
may  be  able,  or  by  means  of  handspokes,  to  the  nearest  part  of  the 
roads. 

1866.  As  the  hardwood  trees  will  all  be  making  rapid  progress 

between  32  and  86  yecurs  of  the  age  of  the  plantation,  we  shall  now 

suppose  that,  by  the  time  it  has  arrived  at  the  latter-named  period, 

all  the  ash-trees  have  been  removed  for  the  purpose  of  giving  ample 

space  to  the  oaks.     It  will  be  observed,  by  looking  at  the  diagram, 

that  the  ash -trees  are  situated  alternately  with  the  oaks  in  one  line, 

while  the  sycamores  are  situated  in  like  manner  with  them  on  the 

other  line  of  view.     Ash-trees,  at  the  age  we  are  now  referring  to — 

namely,  at  from  32   to   36   years  old — are  in  a  very  fit  state  for 

many  country  purposes,  and  particularly  for  handle- wood ;  and  will, 

if  growing  in  a  favourable  soil  and  site,  sell  at  a  good  price.     Again, 

by  the  time  that  the  plantation  has  attained  40  years  of  age,  it  will 

next  be  necessary  to  have  the  greater  part  of  the  sycamores  taken 

out,  leaving  the  oaks  at  about  24  feet  apart     It  may  be  necessary 

to  remark  here,  that  in  taking  out  the  sycamores  it  may  in  many 

instances  be  found  advisable  to  leave  one  near  to  an  oak  of  a  weaker 

growth,  and,  at  the  succeeding  course  of  thinning,  it  can  be  decided 

which  should  remain  as  the  permanent  tree.     This  matter  must  be 

left  to  the  judgment  of  the  forester  in  charge.     But,  with  the  view 

of  illustrating  the  case  now  before  us,  we  shall  suppose  that  the 

sjcamores  have  all  been  removed,  and  the  oaks  left  24  feet  apart 

from  each  other  on  the  one  hand,  and  about  17  feet  from  the  elms 

on  the  other.     (See  Diagram.) 

1867.  In  the  course  of  five  years  after — say  when  the  plantation 

28  about  45  years  old — it  will  be  necessary  to  have  the  greater  part 

of  the  elms  taken  out  also.    At  this  stage  they  will  be  of  good  value, 

and  fit  for  coach  naves,  trams,  and  many  other  valuable  purposes. 

In    removing  the  elms,  as  well  as  in  the  case  of  the  sycamores,  it 

may  be  foimd  necessary  to  leave  a  portion,  as  we  already  explained 

relative  to  the  sycamores ;  for  no  thinning  of  the  trees  should  be 

done    suddenly,  or  to  exact  rule :  in  many  cases  the  whole  may  be 

required  to  come  away  for  the  sake  of  the  oaks,  while  in  others  a 

few  may  be  required  to  remain  for  a  time  longer.     In  the  present 
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case  we  shall  suppose  that  by  the  time  the  plantation  has  attained 
the  age  of  50  years,  the  trees  in  general  will  be  left  standing  at 
about  24  feet  apart  from  each  other  all  over  the  ground.  Hardwood 
trees,  of  50  years  old,  standing  at  24  feet  apart,  will  have  ample 
room  to  develop  themselves  in  a  vigorous  healthy  manner  for  6 
years,  and  till  they  are  about  56  years  old,  when  another  coarse  of 
thinning  will  in  all  probability  be  necessary ;  and  at  that  stage,  if 
they  have  succeeded  according  to  expectation,  a  few  trees  will  prob- 
ably require  to  be  taken  out  in  order  to  relieve  others  of  a  more 
vigorous  growtL  In  this  case  no  rule  of  distances  can  be  given,  for 
the  trees  will  in  some  instances  be  very  close  upon  one  another,  and 
in  others,  according  to  their  growth,  they  may  have  quite  enough  of 
space,  and  stand  freely.  In  the  same  manner  the  plantation  may  be 
gone  over  regularly  at  periods  as  occasion  may  require,  till  there  are 
left  upon  the  ground  about  50  trees  per  acre,  which  will  in  all  prob- 
ability be  when  they  are  about  80  years  old  They  may  then  most 
properly  be  left  for  a  period  of  other  20  years,  which  would  make 
them  about  100  years  old,  at  which  age  they  will  be  suitable  for 
any  purpose  for  which  large  oak  is  required. 

1868.  In  all  cases  where  it  is  considered  necessary  to  take  out 
the  roots  of  large  trees  in  order  to  convert  the  land  into  agricultural 
fields,  the  roots  should  be  taken  out  with  the  trees  at  the  same  time 
they  are  taken  down.  By  this  means  a  great  advantage  is  gained,  by 
having  the  tree  as  a  lever  for  lifting  the  roots  out  of  their  places ; 
consequently  the  work  can  be  much  cheaper  done  than  if  the  trees 
were  cut  over  by  the  surface,  and  the  root  allowed  to  remain  till  the 
trenching  of  the  land  took  place. 

1869.  What  we  have  said  above  relative  to  the  rearing  up  of 
hardwood  plantations,  is  only  applicable  to  them  when  grown  for 
the  sake  of  their  timber;  but  upon  proprietors'  estates  hardwood 
plantations  are  more  generally  raised  with  the  view  of  being  orna- 
mental upon  the  lawns  and  home  parks,  than  simply  for  the  sake  of 
the  value  of  their  timber. 

Every  proprietor  who  lays  out  new  grounds  in  the  neighbourhood 
of  his  mansion-house,  if  no  plantations  exist  upon  those  grounds  at 
the  time,  will,  in  accordance  with  good  taste,  and  with  the  view  of 
affording  shelter,  plant  extensively  upon  them.  And  every  proprie- 
tor of  sound  natural  taste  will,  in  a  case  of  this  nature,  plant  the 
different  sorts  of  hardwood,  with  the  view  of  their  becoming  nltim* 
ately  his  permanent  standing  trees,  and  make  up  with  the  common 
sorts  of  coniferous  ones,  simply  with  the  view  of  acting  as  nurses^ 
until  the  hardwood  sorts  arrive  at  a  size  sufficient  to  insure  their 
welfare,  independent  of  them. 

1870.  We  are  aware  that  many  proprietors,  whose  seats  are  npon 
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high-lying  and  rather  moorland  districts,  are  of  the  opinion  that 
hardwood  trees  will  not  grow  with  them  to  a  size  worth  cultivating 
with  the  view  of  becoming  ornamental  lawn-trees.  Upon  this  point 
our  experience  points  to  quite  a  diflferent  conclusion.  In  all  high- 
lying  situations,  where  the  Scots  pine  and  spruce  firs  are  found  to 
succeed  well — ^the  former  on  the  heights  and  the  latter  in  the  hol- 
lows— the  beech,  oak,  elm,  and  ash  will  thrive  well  also,  and  become 
trees  of  no  mean  magnitude.  This  we  have  observed  in  the  northern 
parts  of  Scotland,  as  also  on  the  highest-lying  districts  in  the  south 
of  Scotland  and  north  of  England ;  therefore  no  proprietor,  if  he  can 
produce  upon  his  estate  Scots  pines  of  good  size,  should  hesitate  to 
plant  the  kinds  of  hardwood  trees  above  named.  All  that  he  has  to 
do,  in  order  to  insure  success,  is  to  plant  Scots  pines  or  larch  as 
nurses  along  with  the  hardwood,  and  remove  them  by  degrees  as  the 
others  advance. 

1871.  It  is  allowed  by  all  people  possessed  of  good  natural  taste, 
that  pines,  when  planted  in  a  mass,  and  forming  a  plantation  near 
to  a  proprietor's  mansion,  without  a  proper  intermixture  of  hardwood 
trees,  give  that  place  a  cold,  heavy,  alpine  appearance,  although  it 
may  be  situated  in  the  most  fertile  part  of  the  country.     And  it  is 
our  opinion  that  every  proprietor  of  land  should  endeavour,  as  much 
as  possible,  to  cultivate  all  the  different  sorts  of  hardwood  within  the 
range  of  his  home  parks,  which  will  give  his  grounds  a  fertile  and 
cnltivated  aspect,  although  the  situation  he  may  occupy  be  naturally 
one  of  an  opposite  character.     All  plantations  of  coniferous  trees — 
excepting,  of  course,  such  specimens  of  the  different  kinds  as  may  be 
reared  for  variety  and  ornamental  efifect — should  be  kept  out  upon 
the  poor  high  grounds  of  an  estate ;  and  by  the  arrangement  of  hav- 
ing the  hardwood  trees  chiefly  in  the  centre  of  the  property,  and  the 
others  upon  the  outer  grounds,  the  whole  will  have  a  most  natural 
and  imposing  effect. 

1872.  Wherever  a  young  plantation  is  made  of  hardwood  and 
pines,  with  the  view  of  their  ultimately  becoming  ornamental  park- 
trees,  they  should,  in  every  respect,  be  treated  in  the  same  manner 
as  already  advised  for  forest  hardwood  trees,  until  they  arrive  at  the 
period  when  they  require  to  be  thinned  for  the  first  time.     The 
hardwood  which  are  intended  for  lawn  or  park  trees  should  have,  at 
all  stages,  much  room  and  space  to  spread  out  their  branches  and 
develop  themselves  according  to  their  nature,  which  is  the  state  in 
which  trees  always  appear  to  best  advantage.     In  order  to  allow  the 
yoxmg  hardwood  trees  to  attain  their  natural  shape  as  much  as  pos- 
sible, the  nurses  which  may  be  planted  about  them  should  be  kept 
-well  off  them,  and  never  allowed  even  to  touch  their  branches,  but 
placed  so  as  merely  to  stand  by  their  sides,  and  give  the  benefit  of 
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their  shelter.  As  soon  aa  they  approach  each  other  closely,  the 
nurses  should  at  once  be  sacrificed.  At  the  same  time,  however, 
care  must  be  taken  that  this  is  done  gradually — perhaps  looking 
over  and  taking  out  a  few  every  year,  as  occasion  may  require,  and 
as  the  hardwood  trees  advance. 

1873.  The  great  art  in  rearing  up  hardwood  trees  for  lawn  scen- 
ery is,  first,  not  to  prune  ofif  any  branch  after  the  trees  are  fairly  estab- 
lished in  the  ground,  and  about  10  or  12  feet  high.     Second,  the 
sorts  which  act  as  nurses  should  never  be  allowed  to  spread  them- 
selves upon  the  branches  of  the  hardwood,  but  should  merely  stand 
by  for  the  sake  of  shelter.     Third,  observe  what  sorts  of  hajdwood 
trees  appear  to  thrive  best  upon  the  ground,  and  encourage  those 
most  which  appear  to  do  best ;  and  at  the  same  time,  wherever  any 
particular  sort  of  hagrdwood  does  not  appear  to  do  well  upon  the  soil, 
leave  pine,  fir,  or  larch  in  their  place  :  a  few  good  specimens  of  those 
look  well  among  hardwood  in  any  situation.     Fourth,  when  the  hard- 
wood trees  have  advanced  so  as  to  require  all  the  nurses  to  be  re- 
moved to  give  them  room,  and  when  they  begin  even  to  encroach  too 
much  upon  each  other,  cut  out  several  of  them  also,  and  continue  to 
do  so  until  the  trees  have  attained  the  age  of  60  years,  after  which 
period  it  will  not  be  found  necessary  to  thin  much,  if  they  have  been 
well  attended  to  previously.     Fifth,  in  the  act  of  thinning  out  trees 
intended  for  park  and  lawn  scenery,  care  should  be  taken  that  pic- 
turesque openings  be  made  here  and  there,  for  the  sake  of  distant 
objects  to  be  seen  from  the  mansion — such  as  a  particular  plantation 
upon  a  height,  a  romantic  view  of  an  old  ruin,  or  a  sheet  of  water 
in  a  neighbouring  hollow;    all    of   which  are  beautiful   objects  in 
landscape  scenery,  and  should  never  be  hidden  from  the  mansion  and 
grounds  of  the  proprietor;  for  however  beautiful  trees  may  be  in 
themselves  upon  a  lawn,  they  form  but  a  dull   and   monotonoos 
scene  if  well-chosen  openings   are  not  left  among  them,  through 
which  other  interesting  objects  may  be  seen. 


SECTION   VII. — STSTSX   OF  THINNING  AND   BEARING  OF  MIXED   PIKB, 

LARCH,   AND   FIR  PLANTATIONS. 

1874.  In  order  to  point  out  properly  the  manner  of  proceeding 
with  the  thinning  of  mixed  pine  and  fir  plantations,  it  will  be  neces- 
sary to  give  a  detailed  account  of  how  the  work  should  be  done  at  the 
different  stages  of  the  age  of  any  plantation ;  and  as  we  have  already 
stated  that  no  particular  age  of  a  young  plantation  can  be  given  as 
that  at  which  thinning  operations  ought  to  commence  upon  it»  the 
observation  of  the  operator  must  always  be  his  guide  in  such  a  case. 
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Every  man  who  has  given  his  attention  to  the  recuing  of  forests  must 
have  observed  that  on  some  particular  soils  and  situations  a  young 
plantation  may  be  in  a  fit  state  for  thinning  at  8  years  of  age,  while 
another,  composed  of  the  same  sorts  of  trees,  and  planted  at  the 
same  time,  may  not  be  ready  for  this  operation  at  10  or  even  12 
years'  standing ;  all  depending  on  the  elevation  of  the  situation,  the 
nature  of  the  subsoil,  as  that  is  open  or  retentive,  dry  or  damp,  and 
alfio  in  a  great  degree  the  extent  of  the  plantation  itself.  Therefore 
it  is  that  observation  upon  the  spot  is  the  only  decisive  way  of  ascer- 
taining when  a  plantation  is  in  want  of  being  thinned. 

1875.  For  the  guidance  of  those  who  may  not  have  had  much  ex- 
perience in  the  thinning  of  pine  and  larch  plantations,  we  shall  here 
lay  down  a  few  hints  of  practical  utility,  from  which  we  are  certain 
a  cautious,  intelligent  man  may  be  enabled  to  lay  the  foundation  of 
future  experience  in  this  art.     In  examining  the  state  of  a  young 
pine  and  larch  plantation  with  the  view  of  ascertaining  if  it  be  in  a 
condition  so  far  advanced  as  to  admit  of  being  thinned,  it  will  be 
necessary  first  to  walk  very  carefully  through  its  whole  extent,  and 
mark  well  the  bearing  which  the  young  trees  have  one  upon  another. 
If  the  points  of  the  lower  branches  of  the  young  trees  be  merely 
touching,  or  slightly  interfering,  with  one  another  here  and  there, 
thinning  would  be  premature,  and  ought  to  be  put  off  for  a  year 
longer;  but  if,  upon  examination,  the  lower  side  branches  of   the 
trees  have  the  appearance  of  having  been  somewhat  checked  in  their 
growth  from  the  want  of  freedom  and  air,  and  if  the  higher  branches 
of  one  tree  are  spreading  widely,  and  actuaUy  encroaching  upon  those 
of  another,  it  is  high  time  that  thinning  should  be  commenced.     If 
the  lower  branches  of  the  young  trees  have  a  brown  and  deadened 
appearance,  and  the  upper  are  spreading  so  widely  that  in  many 
instances  the  points  of  the  strongest  of  them  reach  nearly  to  the 
stems  of  others,  thinning  has  been  delayed  too  long ;  and  from  the 
trees  being  heavy  topped,  and  light  in  the  lower  parts,  many  of  them 
would  be  apt  to  be  blown   down  if  thinned   suddenly:   therefore 
thinning  should  never  be  delayed  so  long  as  to  allow  the  last- 
mentioned  feature  to  manifest  itself  upon  the  trees. 

1876.  Having  in  the  manner  stated  gone  through  the  young 
plantation,  and  determined  as  to  whether  it  ought  to  be  thinned  or 
not — supposing  that  it  has  been  found  requisite  to  thin,  it  will  be 
necessary,  previous  to  commencing  operations,  to  examine  which  sort 
of  tr^  has  thriven  best  upon  the  ground,  and  has  the  appearance  of 
becoming  the  most  valuable  for  a  permanent  crop  of  timber.  Thus, 
if  the  ground  has  been  originally  planted  with  a  mixture  of  pine, 
larch,  and  spruce  firs,  examine  each  district  of  the  plantation  as  it 
may  naturally  divide  itself  into  height  or  hollow,  sloping  banks  or 
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level  ground,  and  ascertain  which  kind  appears  most  healthy,  and  is 
most  likely  to  come  to  perfect  maturity  as  a  timber-tree  in  each 
separate  district.  In  each  district  spare  that  species  which,  from 
general  appearance,  is  most  likely  to  succeed  well ;  and  when  thin- 
ning, remove  those  sorts  which  have  not  the  appearance  of  becoming 
good  timber  upon  the  soil. 

1877.  In  the  act  of  thinning,  particular  attention  should  be  paid 
to  leaving,  in  all  cases,  the  healthiest  trees  upon  the  ground,  and  to 
cutting  out  those  that  are  most  weakly,  as  the  nature  of  the  thinning 
may  require. 

1878.  In  thinning  a  plantation,  many  foresters  think  that  the 
principal  object  to  be  aimed  at  is,  that  of  giving  the  whole  a  regular, 
systematic  appearance,  by  leaving  the  trees  as  nearly  as  possible  at  a 
given  distance  one  from  another,  without  taking  into  consideration 
the  ultimate  welfare  of  the  plantation.  Such  a  method  of  conducting 
thinning  operations  may,  indeed,  have  the  effect  of  pleasing  the  eye 
and  taste  of  the  inexperienced  for  a  time ;  but  the  effect  is  certainly 
ruinous  to  the  proprietor  in  the  end,  and  is  never  practised  by  the 
forester  of  extensive  experience.  If  the  trees  in  a  young  plantation 
are  all  equally  healthy,  then  it  is  but  proper  to  thin  them  out  to  a 
regular  distance  from  one  another ;  but  where  many  of  the  trees  ap- 
pear of  an  unhealthy  cast — which  is  frequently  the  case  in  most 
situations — the  healthy  trees  should  be  preserved  without  respect  to 
a  nice  regularity  in  appearance.  Wherever  two  trees  may  be  found 
growing  together,  the  one  healthy  and  the  other  unhealthy,  and,  ac- 
cording to  regularity  in  the  act  of  thinning,  the  unhealthy  tree  may 
be  found  to  occupy  a  proper  place,  and  the  healthy  one  an' improper, 
yet,  for  the  sake  of  the  future  welfare  of  the  plantation,  there  should 
be  no  hesitation  as  to  which  should  be  cut  down.  In  all  such  cases^ 
at  once  cut  out  the  sickly  and  leave  the  healthy. 

1879.  In  the  thinning  of  young  mixed  pine  and  fir  plantations 
for  the  first  time,  it  may  be  asked  at  what  distance  the  trees 
should  be  left  the  one  from  the  other  ?  No  certain  distance  can  be 
specified :  for  this  reason,  that  the  young  trees  do  not  all  grow  alike 
in  the  same  plantation,  either  as  regards  height  or  breadth  of 
branches ;  consequently,  they  do  not  all  occupy  the  same  space 
upon  the  ground.  In  the  first  thinning  of  any  plantation  of  con- 
siderable extent,  it  will  often  be  found  prudent  and  necessary  to 
pass  over  some  parts  altogether,  without  taking  out  almost  a  single 
tree — and  this  will  happen  upon  a  part  of  the  ground  which  is  of  a 
poor  thin  natiire ;  while  again,  wherever  the  ground  is  of  a  stronger 
nature,  with  a  little  shelter  from  the  higher  grounds,  it  may  be  found 
necessary  to  take  out  nearly  one-third  of  the  trees  in  order  to  give 
proper  air  and  room.     All  this  must  be  regulated  by  observation 
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more  than  hj  any  rule  that  could  be  given.  As  a  general  rule,  how- 
ever, our  own  method  of  procedure  is,  to  leave  the  trees,  as  nearly 
as  possible,  free  from  one  another  after  the  thinning  has  been  per- 
formed :  that  is,  when  a  plantation  of  young  trees  has  been  newly 
thinned,  the  extreme  points  of  the  branches  of  one  tree  should  be 
quite  free  from  those  of  its  nearest  neighbour;  and  in  all  cases 
where  coniferous  trees  are  raised  for  timber  as  well  as  for  shelter, 
they  should  be  kept  rather  close  together  than  otherwise. 

1880.  No  pruning  of  pine,  larch,  or  fir  trees  should  be  allowed: 
pruning  invariably  deteriorates  the  quality  of  the  wood  of  such  trees, 
and  their  health  also  is  much  injured  by  it.  If  the  trees  are  kept 
somewhat  close  to  each  other,  they  naturally  prune  themselves  as 
they  advance  in  height ;  for  as  soon  as  the  lower  branches  of  the 
coniferous  tribes  become  confined,  and  a  want  of  free  air  ensues  in 
the  body  of  the  plantation,  they  gradually  die  and  fall  off,  without  in 
the  least  injuring  the  quality  of  the  timber.  All  the  ends  or  stumps, 
however,  of  dead  branches,  should  be  carefully  removed  from  the 
stems  of  pine,  larch,  and  fir  trees,  and  that  as  soon  as  they  become 
deadened — this  tending  to  make  the  quality  of  the  wood  much  finer. 

1881.  In  the  act  of  thinning,  great  care  should  be  taken  that  no 
large  open  space  be  left  among  the  trees,  which  in  any  direction 
would  in  length  measure  more  than  the  height  of  one  of  the  trees 
growing  by  it  This  can  easily  be  avoided  by  proper  attention  in 
the  disposal  of  the  trees  upon  the  ground,  not  to  have  them  running 
in  rows,  but  in  such  an  alternate  manner  that,  which  way  soever  the 
eye  looks  from  any  given  point,  there  may  be  always  a  tree  to  inter- 
cept the  view  within  a  short  distance.  This,  indeed,  is  a  point  of 
the  utmost  importance  in  the  art  of  thinning  plantations,  and  can  only 
be  attained  by  careful  observation  and  experience.  If  open  spaces 
be  left  for  any  considerable  distance,  the  wind  gets  play  among  the 
trees,  and  has  a  tendency  to  cause  havoc  among  them,  particularly 
after  being  newly  thinned,  and  the  more  so  if  the  plantation  has 
been  formerly  neglected.  As  soon  as  the  young  trees  which  were 
marked  to  come  out  have  been  cut  down,  they  should  be  carried  out 
entire  to  one  of  the  nearest  roads  in  the  plantation,  and  pruned  of 
t^heir  branches  there.  This  is  not,  indeed,  always  done ;  but  still  it 
ought  to  be  the  method  of  going  to  work  among  young  trees,  the 
liealth  of  which  requires  free  circulation  of  pure  air  among  them. 

1882.  Supposing  that  a  plantation  of  young  pine,  larch,  and  fir 
tspeea  had  been  thinned  in  the  manner  above  recommended,  when 
cibout  ten  years  old,  the  trees  would  then,  probably,  be  15  feet  high 

an  average ;  and  supposing  that  the  same  plantation  was  then  in 

fair  state  of  health,  and  to  have  continued  so  for  another  period — 

of  3  years  from  the  time  that  it  was  first  thinned — it  would,  at 
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the  end  of  this  second  period^  be  about  13  years  old,  with  the  trees 
from  18  to  24  feet  high  ;  and  they  would,  in  all  probability,  be  ready 
at  this  age  for  another  thinning.     In  the  thinning  of  the  same 
plantation  a  second  time,  the  same  practical  points  relative  to  the 
work  must  in  all  cases  be  attended  to  as  have  already  been  recom- 
mended for  the  first  thinning ;  consequently  these  need  not  be  re- 
peated here.     But  there  are  one  or  two  points  which  must  be  ob- 
served by  the  operator  in  the  thinning  of  plantations  approaching  to 
or  about  20  years  old — the  first  of  these  being,  to  see  that  the  stand- 
ing trees  are  not  injured  by  the  falling  of  those  that  are  cut  down. 
We  have  seen  much  damage  done  to  the  trees  in  a  young  plantation, 
where  the  falling  down  of  the  cut  trees  was  carelessly  conducted ; 
and  it  cannot  be  too  strongly  recommended  to  all  operators,  in  the 
act  of  cutting  down  any  tree  of  considerable  size  and  height,  to  be 
most  careful  in  the  operation.     When  a  pine  or  fir  tree  happens  to 
lose  its  top  by  a  felled  neighbour  coming  in  contact  with  it,  such  a 
tree  seldom  or  never  increases  any  more  in  height,  and  frequently 
dies.     The  operator,  in  the  act  of  cutting  down  any  tree  of  such 
weight  of  branches  as  may  be  considered  dangerous  to  let  fall  against 
any  of  its  neighbours,  should,  if  he  has  not  a  sufficient  opening  for 
its  safe  fall,  provide  himself  with  a  pruning-chisel  having  a  shaft 
proportioned  to  the  height  of  the  tree,  and  also  a  mallet ;  and  with 
these  he  should  lop  off  all  the  heavy  branches  from  the  tree  to  be 
felled,  previous  to  its  being  cut.     When  it  is  thus  made  bare  of  all 
its  branches,  any  tree  of  15  years  may  be  at  the  command  of  a  man's 
strength,  in  so  far  as  he  may  be  enabled  to  push  it  down  to  one  side 
or  another  as  he  may  see  fit,  to  suit  an  opening  among  the  standing 
trees.     The  lopping  off  the  branches  from  a  tree  of  any  considerable 
size,  in  the  standing  state,  is,  however,  an  operation  requiring  con- 
siderable time;  consequently  it  need  not  be  adopted  excepting  in 
extreme  cases,  where  there  is  evidently  danger  to  the  young  and 
growing  trees. 

1883.  In  most  cases  an  expert  woodsman  can,  from  observation 
and  practice,  make  a  tree  fall  very  nearly  to  any  given  point  he  may 
choose  as  an  opening  of  the  safest  description.  The  method  practised 
by  expert  woodsmen  in  this  sort  of  work,  is  to  observe,  first,  toward 
which  side  the  tree  he  may  be  about  to  cut  has  naturally  its  centre 
of  gravity.  Having  ascertained  this  point,  he  proceeds  to  judge  if 
the  tree  will  or  can  be  made  to  fall  into  a  proper  opening  among  the 
growing  trees ;  and  being  from  observation  well  assured  as  to  the 
side  to  which  the  tree  can  be  made  to  fall  with  the  most  safety,  he 
commences  to  cut  first  upon  the  side  to  which  he  wishes  it  to  fall 
After  cutting  rather  more  than  half  through  upon  that  side,  so  as  to 
throw  the  centre  of  gravity  in  the  desired  direction,  he  next  applies 
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his  axe  to  the  opposite  side.  As  he  gradually  weakens  the  perpen- 
dicular attitude  of  the  tree,  he  observes  now  and  then  if  the  centre 
of  gravity  in  the  tottering  tree  is  likely  to  take  an  unexpected  turn 
upon  him ;  and  if  so,  he  checks  the  same  by  cutting  oppositely.  By 
these  means  alone  we  have  had  men  who  could  lay  down  trees  upon 
the  ground  to  almost  any  given  point.  But,  notwithstanding  all  this, 
we  have  frequently  had  to  do  with  instances  in  the  thinning  of 
plantations  where  the  coming  down  of  a  heavy-topped  pine  or  fir 
tree  would  have  done  much  damage ;  and  in  such  cases,  when  we 
applied  the  chisel  in  the  manner  above  stated,  the  work  was  safely 
accomplished. 

1884.  At  the  age  proper  for  the  second  thinning  of  any  mixed 
plantation  of  coniferous  trees,  it  should  never  be  too  severely  thinned ; 
because  at  such  an  age — say  at  about  13  years  old — the  trees  are 
generally  in  a  very  healthy  and  rapid  state  of  growth ;  and  if  they 
should  happen  to  be  checked  at  such  a  stage,  the  ultimate  value  of 
the  whole  plantation  might  be  materially  impaired.  Hence  it  is 
requisite,  in  all  cases,  to  thin  with  experience  and  caution. 

1885.  It  is  always  better  to  thin  frequently,  and  take  out  a  few 
trees  at  a  time  from  any  given  plantation,  than  to  thin  at  distant 
periods,  and  then  to  do  so  severely.  After  any  young  plantation 
has  been  thinned  for  the  first  time,  it  is  advantageous  to  its  welfare 
to  go  over  it  and  take  out  a  few  trees  in  the  way  of  thinning  at 
intervals  of  three  years.  At  such  thinnings  we  would  advise  every 
forester  merely  to  take  out  such  trees  as  are  really  doing  injury  to 
others.  By  this  method  plantations  never  experience  any  sensible 
check,  and,  consequently,  they  are  kept  in  a  constant  quick-growing 
state ;  whereas,  by  the  method  of  thinning  at  irregular  intervals,  and 
without  system,  they  are  generally  allowed  to  stand  unthinned  too 
long,  and  thereby  the  trees  in  a  plantation  are  frequently  hurt  to  a 
very  great  extent  from  the  effects  of  confinement. 

1886.  Every  plantation  of  the  mixed  description  under  notice 
ought  to  be  gradually  thinned  as  the  trees  advance  in  height  and 
breadth,  until  they  are  from  45  to  50  years  of  age,  after  which  period 
no  such  plantation  which  has  been  properly  managed  should  be  at 
all  disturbed  by  the  operation  of  thinning,  excepting  the  taking  out 
injured,  unhealthy,  or  decaying  trees.  At  from  45  to  50  years  of 
age,  the  trees  in  a  mixed  pine  and  fir  plantation  should  stand  at 
such  a  distance  one  from  another  as  may  be  considered  sufficient  to 
bring  them  to  confirmed  maturity  upon  the  soil  upon  which  they  are 
growing. 

1887.  At  about  70  years  of  age,  the  wood  of  the  pine  and  fir 
taibes  is  generally  considered  to  be  in  its  most  valuable  and  solid 
state  as  timber.     It  is  then  heavier  and  more  full  of  resinous  matter 
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than  at  any  other  stage  of  its  existence ;  consequently,  at  that  age 
if  the  object  be  a  crop  of  valuable  timber,  the  tree  should  be  cat 
down,  and  disposed  of  as  may  seem  best  But  if  the  proprietor 
have  in  view  the  giving  shelter  to  his  lands,  which  is  generally  one 
end  aimed  at,  the  plantation  may  be  allowed  to  stand  for  other  20 
years,  after  which  period  the  trees  will  begin  to  become  lighter  in 
their  wood,  and  many  will  then  be  showing  marks  of  natural  decay, 
and  the  whole  plantation  will  of  course  be,  generally  speaking,  of 
less  value  than  it  was  at  70  years'  standing.  However,  this  is 
not  always  the  case,  for  very  much  depends  upon  the  nature  of  the 
soil  and  situation  upon  which  the  crop  of  wood  may  be  growing,  as 
to  whether  the  land  may  be  suitable  or  unsuitable,  dry  or  damp,  and 
as  to  whether  the  situation  may  be  high  or  low  lying.  On  high 
situations,  with  suitable  and  dry-bottomed  beds,  pine-trees  will  grow 
improving  till  about  100  years  old;  while,  on  the  other  hand, 
where  they  are  grown  on  low  and  humid  sites,  they  show  symptoms 
of  maturity  at  a  very  early  age. 


8BCTI0N   Tin. — STBTEV  OF  THIKNINO  AND   RBABINO   OF  FINE  PLASTATIOIIS. 

1888.  Plantations  consisting  of  several  kinds  of  trees  intermixed, 
whether  hardwoods  or  coniferous  trees,  are  always  more  difficult  to 
manage  judiciously  in  the  way  of  thinning  than  such  as  consist  of 
one  species  alone.  Hence  it  is  found,  generally  speaking,  that  it  is 
most  advantageous,  in  respect  to  the  ultimate  value  of  a  crop  of  trees, 
as  well  BS  saving  in  the  expense  of  training,  to  plant  the  crop  of  a 
plantation  as  much  as  possible — taking  all  circumsCances  in  connec- 
tion with  it  into  due  consideration-M)f  one  sort  of  tree  only ;  and  if 
of  more  than  one  sort,  in  masses  of  each  separately,  to  suit  soils  and 
situations. 

1889.  In  reference  to  coniferous  trees,  each  of  them,  as  well  as 
the  hardwooded  sorts,  has  its  own  peculiar  habit  of  growth, — ^the 
larch  being  of  an  upright  airy  habit,  and  its  light  branches  having 
very  little  tendency  to  injure  other  trees  standing  near  it :  the  sprace 
and  silver  firs,  on  the  other  hand,  are  also  of  an  upright  habit,  but 
from  their  throwing  out  stiff,  horizontal  branches,  densely  clothed 
with  hard  persistent  leaves,  they  invariably  injure  other  sorts  8tand-> 
ing  near  them,  if  not  kept  within  due  bounds ;  while  the  pine,  being 
naturally  disposed  to  throw  out  strong  and  pendulous  branches,  is 
also  apt  to  injure  any  other  tree  of  a  more  slender  habit  of  growth. 
When,  however,  each  of  these  kinds  is  planted  in  masses  separately, 
from  the  habits  of  all  the  trees  in  each  mass  being  alike,  the  one 
cannot  injure  the  health  of  the  other  nearly  so  readily  as  when  com- 
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posed  of  different  sorts,  where  those  of  a  sti£f  unhending  habit,  such 
as  the  firs,  invariably  have  a  tendency  to  encamber  such  as  are  of 
a  more  pliant  habit,  as  both  the  pine  and  the  larch.  We  make  these 
remarks  to  show  that  a  great  advantage  is  gained  by  planting  trees 
in  masses  of  one  sort,  both  in  respect  to  the  general  health  of  the 
crop  itself,  and  in  respect  to  the  less  amount  of  attention  and  expense 
necessary  to  be  bestowed  in  training,  and  also  to  show  that  the 
thinning  of  plantations  composed  of  pine  alone,  or  of  any  other  sort, 
is  a  much  more  simple  operation,  and  requires  less  judgment  in  the 
operator,  than  when  they  are  composed  of  several  kinds  of  trees. 

1890.  In  planting  trees  in  masses  of  one  sort,  however,  a  much 
greater  degree  of  judgment  is  necessary  in  the  planter  to  adapt  the 
sorts  to  the  soil  suited  to  them  than  is  generally  called  for  in  the 
case  of  mixing  several  sorts  together;  as  if  the  one  tree  planted 
should  not  be  properly  suited  to  the  land,  a  partial  or  an  entire 
failure  might  be  the  result,  while  if  several  sorts  had  been  inter* 
mixed,  some  one  of  them  would  be  sure  to  succeed.  This  point, 
then,  demands  the  serious  consideration  of  the  planter. 

1891.  In  thinning  a  plantation  consisting  of  pine  alone,  from  the 
trees  being  generally  of  a  uniform  habit  of  growth,  the  work  is  com- 
paratively of  easy  performance,  and  only  requires  proper  attention  to 
remove,  at  each  course  of  the  operation,  such  of  the  more  weakly 
trees  as  encumber  or  interfere  with  the  development  of  the  more 
healthy  and  promising  ones. 

1892.  The  whole  of  the  plantation  should  be  gone  carefully 
through  as  each  successive  thinning  falls  to  be  made ;  and  wherever 
the  trees  encumber  one  another,  a  judicious  selection  should  be  made 
of  the  strongest  and  most  promising  to  stand  regularly  over  the 
groimd,  at  proper  and  consistent  distances  apart,  according  to  the 
age  at  the  time,  and  all  inferior  ones  should  be  removed,  so  that 
after  each  course  of  the  operation  every  tree  shall  be  left  standing 
quite  free  of  its  neighbours  in  the  spread  of  its  branches,  but  no 
mora 

1893.  In  thus  thinning  a  pine  plantation,  the  work  should  be 
b^on  on  one  side  of  it,  and  proceeded  with  by  taking  on  regular 
belts — in  breadth  according  to  the  number  of  hands  employed — from 
the  one  fence  to  the  opposite  one,  till  the  whole  is  gone  over,  and  no 
part  should  be  n^lected  or  overlooked.  In  going  over  the  planto- 
tion  in  this  way,  sdl  rough  and  unpromising  trees  should  be  removed, 
and  well-grown  ones  left  instead,  as  rough  branchy  trees  of  the  pine 
tribe  are  never  valuable  as  timber ;  and  any  trees  that  may  have 
loBt  their  tops  by  accident  should  be  removed  also,  as  such  cannot 
possibly  make  good  trees  afterwards. 

1894.  After  the  thinning  of  any  one  plantation  has  been  com- 
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pleted  for  the  time,  and  after  the  produce  of  it  has  been  removed,  all 
drains  should  be  scoured  out,  so  as  to  leave  them  in  good  operative 
state, —  care  being  taken,  in  the  act  of  thinning,  to  prevent 
branches  falling  into  them ;  and  after  the  felled  trees  are  all  removed 
from  the  enclosure,  the  roads  should  be  made  good,  so  as  to  present 
a  uniform,  neat  appearance. 

1895.  There  is  no  season  of  the  year  so  advantageous  for  the 
thinning  of  plantations  as  the  months  of  March,  April,  May,  and 
June ;  as  when  the  operation  is  performed  within  these  months,  the 
crops  operated  on  have  the  advantage  of  the  summer  weather  after- 
wards to  grow  freely,  and  to  attain  a  greater  vigour  of  health  before 
the  storms  of  winter  set  in  upon  them,  and  as  the  opposite  of  this 
must  follow  to  the  trees  in  a  plantation  thinned  in  the  autumn. 


SECTION   DL — ^THINNING  AND   RBARING  OF   FIB  PLANTATIONS. 

1896.  The  cultivation  of  the  fir  tnhe  in  this  country  is  on  a  small 
scale  as  compared  with  that  of  the  pine,  few  plantations  of  any  con- 
siderable extent  ever  being  made  exclusively  of  it,  but  only  portions 
of  large  enclosures,  where  few  other  trees  would  grow  so  profitably 
as  a  crop ;  as  in  the  case  of  the  spruce  on  moss  land,  and  the  silver 
fir  on  moist-bottomed  soils,  for  growing  on  which  situations  these 
trees  are  admirably  fitted.     The  timber  of  both  these  firs  is,  however, 
valuable  when  grown  of  proper  dimensions ;  and  as  the  waste  parts 
of  the  country  are  cultivated,  and  partly  put  under  trees,  we  find 
this  class  well  adapted  to  grow  usefully  when  properly  planted  in 
groups  on  land  suitable  for  tiiem  in  large  enclosures.     We  therefore 
consider  it  may  be  proper  to  devote  a  short  section  to  the  manner  of 
thinning  and  rearing  these  trees,  not  so  much  with  a  view  to  describe 
all  the  routine  of  their  culture — as  that  is  generally  very  much  the 
same  as  the  culture  of  the  pine  tribe — ^as  to  point  out  any  peculiarity 
in  reference  to  them  that  may  be  necessary  to  attend  to  in  the  mode 
of  thinning  them. 

1897.  Compared  with  the  larch  and  pine,  the  fir  is  of  slow  growth 
during  the  first  three  or  four  years  after  it  is  planted  out,  but  after 
its  roots  become  properly  established  it  makes  very  rapid  progress — 
not  unfrequently  30  inches  of  upright  shoot  in  one  year — and  gener- 
ally outstrips  the  pine  after  the  first  six  or  eight  years. 

1898.  The  roots  of  the  fir  keep  nearer  the  surface  of  the  land  on 
which  they  grow  than  any  other  coniferous  tree  we  are  acquainted  with ; 
hence  they  succeed  well  upon  a  thin  surfacensoil,  although  cold  and 
somewhat  wet  in  the  bottom.  From  this  peculiarity,  however,  the 
trees  are  very  apt  to  be  blown  down  by  severe  gales  of  wind,  if  not 
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judiciously  attended  to  in  respect  to  thinning.  In  order  to  prevent 
this,  they  should  at  all  stages  be  kept  pretty  far  apart  from  one 
another,  so  as  to  allow  of  the  free  and  undisturbed  spread  of  both 
their  roots  and  branches,  as  no  other  condition  is  so  likely  to  keep 
them  in  perfect  health,  and  prevent  them  being  blown  down. 

1899.  In  commencing  to  thin  plantations,  whether  of  spruce  or 
silver  fir,  great  care  must  be  taken  not  to  delay  the  operation  till  the 
branches  of  one  tree  interfere  with  those  of  the  other,  at  least  to  such 
an  extent  as  to  impede  their  healthy  action ;  as  if  so,  the  branches, 
from  their  being  naturally  slender  and  comparatively  weak,  will 
suffer  in  health,  and  consequently  fail  to  keep  the  trees  in  that  de- 
gree of  health  which  is  absolutely  necessary  for  their  full  develop- 
ment. This  point,  then,  should  be  most  carefully  attended  to,  and 
thinning  commenced  before  the  points  of  the  lower  branches  of  the 
trees  begin  to  interfere  with  one  another.  At  each  successive 
thinning  the  same  point  should  be  carefully  attended  to,  and  every 
individual  tree  kept  apart  and  distinct  in  every  respect  from  its 
neighbours. 

1900.  The  silver  fir  will  endure  a  greater  degree  of  confinement, 
without  much  injury,  than  the  spruce ;  but  both  are  extremely  im- 
patient of  want  of  space.  In  rearing  timber  of  the  pine  tribe,  it  is 
in  practice  found  desirable  to  check  the  luxuriant  growth  of  the 
branches,  as,  when  unchecked  by  judicious  confinement,  they  become 
unduly  strong,  and  lessen  the  value  of  the  timber.  This  is  not  the 
case,  however,  in  regard  to  the  firs — and  this  forms  the  great  dis- 
tinction between  them:  their  branches,  although  freely  exposed  on 
all  sides,  never  become  so  strong  as  to  interfere  with  the  upright 
growth  of  the  leading  stem, — not  even  so  much  as  to  impair  its  fullest 
development,  but  rather  the  contrary;  for  we  invariably  find  that 
the  more  the  branches  of  the  firs  are  encouraged  by  having  space, 
the  larger  and  the  better  is  the  timber  of  the  trees.  These  are  the 
only  points  we  think  it  necessary  to  advert  to  in  regard  to  the  rear- 
ing of  the  fir.  They  are  important,  however,  and,  if  not  attended  to, 
the  trees  will  be  comparatively  weakly  and  unsightly  as  a  crop,  as 
well  as  valueless  as  timber. 


SEOTION  X. — THUTNING  AND  RBARIKa  OF  LARCH   PLANTATIONS. 

1901.  In  planting  a  large  piece  of  land  exclusively  with  larch, 
the  planter  shoidd  be  very  careful  to  ascertain  first  that  it  is  in  every 
respect  adapted  to  grow  the  tree  to  valuable  size,  as  no  tree  we  culti- 
vate is  so  easily  injured  in  health  when  planted  on  an  unsuitable 
condition  of  soil.     From  this  tendency  of  the  tree,  the  greater  number 
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of  planters  at  the  present  day  seem  more  disposed  to  use  it  as  a  nurse 
to  hardwoods,  or  as  an  intermixture  with  the  pine  and  fir^  than  as  a 
tree  to  be  planted  exclusively  as  a  crop.  This  is  a  mistake,  however, 
in  the  forestry  of  the  time,  as  can  easily  be  proved  from  the  excellent 
crops  of  larch  found  growing  in  a  sound  and  healthy  state,  in  all 
varieties  of  soils,  and  in  all  situations,  wherever  the  condition  of  the 
land  is  either  naturally,  or  has  been  rendered  artificially,  suited  to  it 
This  condition  consists  simply  and  mainly  in  the  land  beiog  of  a 
deep,  open,  and  porotis  description,  and  the  particles  of  which  tJie  soil 
is  composed  being  kq>t  in  a  clean  and  wholesome  state  by  the  ready 
passage  of  rain-water  through  it 

1902.  There  are  indeed  few  soils  on  which  the  larch  may  not  be 
grown  satisfactorily,  provided  that  their  thorough  drainage  is  attended 
to  previous  to  planting.  The  great  mistake  in  regard  to  the  cultiva* 
tion  of  the  larch  in  this  country  has  been  the  planting  of  it  on  lands 
in  which  were  lodged  ingredients  prejudicial  to  the  healthy  growth 
of  the  tree,  and  which  had  not  been  cleansed  away  by  the  action  of 
drainage.  This  is  a  fact  not  now  to  be  doubted,  as  on  all  soils  that  have 
been  properly  opened  up,  made  porous,  and  cleansed  by  drainage,  larch 
is  found  to  succeed  satisfactorily,  even  although  on  the  same  soils  it 
failed  to  grow  previous  to  drainage.  From  our  experience  on  this 
point,  therefore,  we  recommend  proprietors  not  to  be  deterred  from 
planting  larch  extensively,  even  without  the  intermixture  of  any 
other  tree,  provided  the  land  is  thoroughly  cleansed  by  the  action  of 
a  well-applied  system  of  drainage  some  time  previous  to  planting. 

1903.  The  land  intended  for  larch  having  been  well  drained,  and 
allowed  to  lie  under  the  action  of  the  drains  for  one,  two,  or  three 
years,  according  as  it  is  naturally  open  or  otherwise  in  the  subsoil, 
it  should  next  be  planted  with  that  tree,  say  at  four  feet  apart,  and 
when  the  plantation  has  attained  from  8  to  10  years'  growth,  it  will 
probably  be  so  far  advanced  as  to  stand  in  need  of  thinning  for  the 
first  time.  This  thinning  should  be  conducted  in  every  respect  as 
detailed  in  reference  to  the  thinning  of  the  pine. 

1904.  The  larch  being  a  tree  clothed  with  slender  branches  and 
soft  delicate  leaves,  is  easily  injured  by  confinement  The  trees 
therefore  require,  at  all  stages  of  their  growth,  to  be  kept  apart  &om 
one  another  in  the  plantation.  If  this  poiat  is  not  attended  to,  and 
the  trees,  especially  when  under  30  years  of  age,  are  allowed  to 
become  crowded,  their  roots  and  branches  will  both  become  ^weakly 
and  impaired  in  their  healthy  action,  and  the  result  will  be  rot  in 
the  heart, 

1906.  The  larch  is  at  all  stages  extremely  impatient  of  confine* 
ment ;  hence  we  find  in  the  greater  part  of  mismanaged  plantations 
of  this  tree,  the  branches,  for  a  considerable  way  up  the  stems,  either 
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dead,  dying,  or  diseased,  and  the  trees  only  struggling  for  existence 
by  having  air  and  light  for  their  tops.  In  such  a  state  no  tree  can 
possibly  grow  healthily,  and  from  this  arises  much  of  the  disease  in 
the  tree  we  hear  complained  of. 

1906.  At  each  sucoessive  course  of  thinning  a  larch  plantation, 
the  object  should  be  to  leave  the  branches  of  every  tree  standing 
perfectly  clear  of  all  those  of  its  neighbours,  so  that  each  tree  in  the 
plantation  may  stand  in  every  respect  unencumbered  on  all  its  sides. 

1907.  After  each  successive  thinning  has  been  performed,  all 
branches  that  may  have  died  should  be  removed,  by  simply  bieaking 
them  off  close  to  the  stem  with  any  blunt  instrument.  But  what  is 
of  far  more  importance  to  the  health  of  the  crop,  is  to  have  all  drains 
thoroughly  scoured  out,  and  every  one  left  in  a  clean  and  fully 
operative  state.  This  latter  point  is  too  little  attended  to  even  by 
the  most  intelligent  foresters,  and  hence,  to  a  very  large  extent,  the 
cause  of  the  generally  inferior  crops  of  larch.  It  is,  in  fact,  no  un- 
common thing  to  find  the  drains  in  a  plantation  left  uncleaned  after 
it  has  been  thinned,  with  large  quantities  of  branches  lying  rotting 
in  them,  and  causing  stagnant  water.  Under  such  a  state  of  things 
no  tree  could  possibly  grow  satisfactorily. 


SBCnOK  XI. — SHOULD  TREES  BB  GROWN   IN   MASSES  OF  BACH  KIND  SEFARATELT, 
OR  MIXED  SEVERAL   KINDS  TOGETHER  IN   A  PLANTATION) 

1908.  In  the  eighth  section  of  this  chapter,  where  we  refer  to  the 
rearing  of  pine  plantations,  we  stated  that,  "  generally  speaking,  it  is 
found  most  advantageous,  in  respect  to  the  ultimate  value  of  a  crop 
of  trees,  as  well  as  saving  in  the  expense  of  training,  to  plant  the 
crop  of  a  plantation  as  much  as  possible — taking  all  circumstances 
in  connection  with  it  into  due  consideration — of  one  sort  of  tree 
only ;  and  if  of  more  than  one  sort,  in  masses  of  each  separately,  to 
suit  soils  and  situations."  As  these  statements  were  made  chiefly 
-with  respect  to  the  growing  of  coniferous  trees,  we  think  it  necessary 
to  devote  a  few  paragraphs  to  the  fuller  consideration  of  the  subject 
brought  forward,  and  as  it  is  stated  in  the  heading  of  this  section. 

1909.  If  we  take  nature  for  our  guide  in  the  rearing  of  the  trees 

*we  cultivate,  we  shall  find  that  in  the  natural  forests  the  pines  for 

the  most  part  grow  in  masses  of  each  kind  separately,  while  the 

larch  and  firs  do  the  same,  although  not  so  decidedly — each  family 

a.S80ciatiDg  together  on  certain  spots  or  districts,  according  to  the 

siiitableness  of  the  soil  of  these  to  their  natural  wants.     We  have 

^sited  the  great  natural  forests  of  Canada  and  the  United  States  of 

America,  for  the  purpose  of  ascertaining  the  habits  and  peculiarities 

2  Q 
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of  trees  as  they  are  found  when  growing  on  a  large  scale  in  a  state 
of  nature ;  and  as  the  result  of  our  observations  in  respect  to  the 
habits  of  pines,  firs,  and  larch,  we  are  led  to  state  that  the  opinions 
we  had  formerly  entertained  and  acted  upon  relative  to  them  have 
been  in  all  respects  confirmed — that  is,  these  kinds,  for  the  most 
part,  are  found  each  congregating  separately  in  masses,  and  seldom 
nuxed  with  any  other  species.  On  dry  ridges  and  knoUs  we  invari- 
ably found  the  Pinus  strobus  in  extensive  and  dense  masses  by  itself, 
with  here  and  there  small  masses  of  the  Pinus  resinosa  adjoining; 
while  on  the  wet  flats  we  found  the  larch  luxuriating,  also  in  masses 
by  itself,  with  here  and  there  groups  of  arborvitae  adjoining.  The 
picea  and  abies  we  found  occupying  every  variety  of  soils  and  situa- 
tions, from  dry  hill-slopes  and  banks  of  rivers  to  rich  and  somewhat 
wet  soils  on  level  parts  of  the  country ;  and  these  kinds  we  seldom 
found  in  large  masses  separately,  but  generally  either  in  smaU  masses, 
or  mixed  with  hard-wooded  trees  of  various  kinds. 

1910.  The  hardwood  kinds  of  trees  we  never  found  growing  in 
masses  of  each  kind  separately,  at  least  to  any  important  extent 
Indeed,  in  all  our  examination  of  the  natural  forests  of  North  Amer- 
ica, we  never  found  even  the  extent  of  a  few  acres  occupied  by  one 
single  species  of  hardwood.     The  different  families  of  oak,  ash,  elm, 
maple,  beech,  lime,  birch,  &c.,  associate  together  in  all  proportions  of 
intermixture,  according  as  the  condition  of  the  soil  is  suitable  for 
them  respectively.     On  light  sandy  soils  the  beech  and  sugar  maple 
are  found  to  prevail ;  on  soils  of  a  strong  loamy  nature  the  oak,  elm, 
plane-tree,  and  lime  are  the  chief  trees ;  on  land  of  a  cold  wet  nature 
the  ash  is  generally  found  to  prevail ;  while  the  birch  is  found  in  all 
the  conditions  of  soil  named.     From  what  has  been  stated,  then,  it 
is  to  be  inferred  that  in  a  state  of  nature — and  there  we  always  find 
the  best  timber  of  whatever  kind — ^the  pine  family  is  found  chiefly 
growing  in  large  masses  of  each  species  separately,  and  upon  the 
higher-lying  and  poorer  portions  of  the  land  ; — that  the  larch  also  is 
found  growing  in  masses  by  itself, — of  course,  we  do  not  here  refer 
to  the  European  larch,  which  is  a  tree  of  a  very  different  habit  frc»n 
the  American  species — still  in  its  own  native  habitat  it  is  found  to 
grow  in  masses  separate  from  other  kinds,  the  only  difference  be- 
tween the  two  species  being  that  the  one  luxuriates  in  a  dry  soil  and 
the  other  in  a  wet  one ; — that  the  picea  and  abies  families  natuxally 
occupy  a  very  much  wider  range  of  soils  and  sites  than  the  pines 
and  larch  do,  and  are  found  to  associate  extensively  with  the  hard- 
wood kinds; — and  that  the  hardwoods  do  not  generally  grow   in 
masses  of  each  sort  separately,  but  are  found  chiefly  growing  inter- 
mixed with  one  another,  in  various  proportions,  according  to  the 
suitableness  of  the  soil  to  the  respective  species.     These  remarks 
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now  prepare  ns  for  giving  an  answer  to  the  question  stated  as  the 
heading  to  this  section,  which  is  as  follows : — 

1911.  AU  the  different  species  of  pine  and  larch  should  be  grown 
in  masses  of  each  separately,  excepting  in  so  far  as  trees  of  another 
species  may  be  required  to  be  planted  with  them  as  temporary  nurses 
for  a  time ;  as,  for  example,  if  it  is  found  judicious  to  plant  Pinus 
laricio  as  a  permanent  crop  on  a  certain  district,  then  plant  this  tree 
at  10  feet  apart  as  a  permanent  crop,  and  make  up  with  larch 
among  them  as  nurses  to  5  feet  over  all ;  the  latter  tree,  being  a 
temporary  one,  meant  to  be  removed  in  the  way  of  thinnings,  will 
not  interfere  with  the  healthy  progress  of  the  permanent  crop,  but 
must  rather  add  to  its  ultimate  value  by  its  open  and  light  habit 
admitting  more  air  to  the  pines  in  their  young  state  than  they  could 
have  had,  had  the  whole  crop  been  planted  of  pines  alone. 

1912.  The  picea  and  abies  tribes  may  be  planted  either  in  such 
masses  of  each  sort  separately,  or  intermixed  with  each  other,  or 
with  hardwoods,  as  the  nature  of  the  land  or  taste  may  suggest. 

1913.  The  hardwood  sorts  may  all  be  planted  intermixed,  or  each 
kind  may  be  planted  in  a  separate  mass  by  itself,  according  as  the 
soil  and  site  may  be  found  suitable  for  each  species  respectively,  and 
according  as  the  taste  and  judgment  of  the  planter  may  suggest. 

1914.  The  three  immediately-preceding  paragraphs  contain    the 
answer  to  the  question  put  as  the  heading  of  this  section.     The 
answer  is  based  on  the  usual  laws  of  nature  in  respect  to  the  known 
habits  and  peculiarities  of  trees ;  but  we  have  still  to  refer  to  it  from 
an  economic  and  an  ornamental  point  of  view.     First,  then,  in  an 
economic  point  of  view :  as  each  family  of  trees  has  its  own  peculiar 
habit  of  growth,  when  the  members  of  each  family  are  planted  in 
masses  separately,  from  the  habits  of  all  the  trees  in  each  mass  being 
alike,  the  one  does  not  injure  the  other  nearly  so  readily  as  when 
composed  of  different  kinds,  and  in  consequence  a  great  advantage 
is  gained  by  planting  trees  in  masses  of  one  sort,  both  in  regard  to 
the   general  health  of  the  crop  itself,  and  in  respect  to  the   less 
amount  of  attention  and  expense  necessary  to  be  bestowed  in  train- 
ing.    And,  besides,  it  will  in  all  cases  be  found  that  where  trees  are 
planted  each  kind  in  a  separate  mass  by  itself,  and  each  kind  in  that 
soil  and  site  which  are  found  most  conducive  to  its  healthy  develop- 
ment, a  greater  bulk  of  available  timber  is  produced  from  each  acre 
occupied,  and  consequently  a  greater  revenue  from  it,  than  could  be 
taken  from  a  crop  of  a  mixed  description.     We  have  very  frequently 
obseTved  this,  both  in  the  natural  and  artificial  forest;  and  it  is 
Tvorthy  of  the  notice  of  all  planters  to  take  this  point  into  careful 
consideration  before  commencing  to  plant  on  any  piece  of  land. 

1915.  In  referring  to  the  subject  under  notice  from  an  omamen- 
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tal  poiut  of  view,  we  must,  however,  simply  state  our  conviction  that 
the  planting  of  trees  in  masses  of  each  kind  separately  has  a  bad 
effect  in  the  landscape  of  any  place,  especially  when  carried  out  to 
any  considerable  extent  upon  it ;  therefore  this  principle  should  be 
carried  out  only  in  dealing  with  outside  plantations  which  are  reared 
for  shelter  and  profit,  and  should  never  be  admitted  in  regard  to 
planting  on  parks  or  lawns,  where  judicious  groupings  and  blendiiigs 
of  species,  so  as  to  produce  variety  of  foliage,  in  every  manner  of 
way,  and  from  every  point  of  aspect,  should  be  the  object  in  view. 

1916.  One  other  point  in  connection  with  this  subject  requires 
yet  to  be  brought  under  notice ;  and  that  is,  where  trees  are  planted 
in  masses  of  each  kind  separately,  great  judgment  is  required  in  the 
planter  to  give  each  species  that  soil  which  is  best  adapted  to  its 
healthy  development ;  as,  where  this  is  not  attended  to,  and  unsuit- 
able plants  put  on  the  soil,  great  disappointment  must  ensue,  and 
ultimate  little  value  in  the  crop.  When  a  crop  is  mixed  up  of  sev- 
eral kinds  of  trees,  it  generally  follows  that  at  least  one  or  moie  of 
the  kinds  are  found  to  prosper  on  the  land,  and  from  this  state  of 
things  a  crop  can  generally  be  secured  although  some  of  the  kinds 
fail ;  but  where  the  trees  are  of  one  kind  only,  and  that  kind  has 
been  planted  on  an  unsuitable  soil,  there  is  no  alternative  but  to 
clear,  and  afterwards  replant  with  a  tree  suitable  to  it 
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CHAPTER    XV. 


BBCnON    I. — MANAGEMENT   OF   HARD-WOODED   PLANTATIONS   OF  CONSIDERABLE 
AOSy   REARED  OfllEFLT  WITH   A  VIEW   TO   ORNAMENTAL  EFFECT. 

1917.  The  relative  condition  of  trees  in  a  plantation  of  consider- 
able age — say  about  60  years — and  reared  avowedly  with  the  de- 
sign of  then*  forming  clothing  for  the  home  park  of  the  mansion  of  an 
estate,  will  depend  altogether  upon  the  training  and  management 
they  may  have  been  subjected  to  previously.  If  they  have  been 
regularly  attended  to,  and  systematically  thinned  in  the  way  which 
has  been  advised  in  former  sections,  they  will,  by  the  time  they  are 
about  60  years  of  age,  be  fine,  healthy,  and  well-developed  trees  of 
their  several  kinds,  every  one  standing  clear  of  and  unencumbered 
by  another,  and  still  making  progress.  But  if  they  have  not  been 
attended  to  in  this  way,  they  will,  at  the  age  stated,  in  every  proba- 
bility be  tall  of  stem,  small  topped,  and  weakly,  from  crowdedness 
and  consequent  want  of  air. 

1918.  Where  trees  have  been  properly  attended  to  and  well 
tliiimed  while  in  their  young  stages — say  especially  while  from  15 
to  40  years  of  age — there  is  comparatively  little  danger  of  their 
getting  wrong  afterwards,  as  the  strength  of  constitution  which  such 
management  secures  for  them  enables  them  to  resist  the  effects  of 
after  mismanagement  to  a  wonderful  extent,  as  we  have  had  frequent 
opportunities  of  witnessing  in  the  case  of  woods  that  had  been  well 
managed  while  under  one  proprietor,  and  afterwards  neglected  when 
they  fell  into  the  hands  of  another  who  paid  little  attention  to  such 
matters.  Where,  on  the  other  hand,  trees  have  been  neglected  while 
in  their  young  stages,  no  after-system  of  management,  however  judi- 
cious, can  possibly  be  of  much  benefit  to  them. 

1919.  Assuming  that  plantations  of  the  hard- wooded  sorts  of  trees, 
reared  with  the  object  of  their  becoming  ornamental  specimens  on 
the  park  and  its  neighbourhood,  have  been  attended  to  and  properly 
thinned  up  to  the  age  of  60  years,  the  only  after-management  neces- 
sary is  to  clear  away  from  time  to  time  any  inferior  tree,  as  it  seems 
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to  interfere  with  or  encumber  a  better  one  in  its  neigfabourliood,  to 
bring  any  very  fine  specimen  more  decidedly  into  view,  by  cutting 
down  others  that  stand  near  it  and  intercept  the  view  of  it  from  par- 
ticular points,  to  relieve  the  masses  by  grouping  here  and  there  on 
well-chosen  points,  and  by  partial  clearings  on  others  between,  and 
to  keep  all  the  trees  clear  of  such  branches  as  may  happen  to  die 
from  time  to  time. 

1920.  Where  plantations  of  hardwooded  trees,  occupying  the 
position  of  ornamental  ones,  have  been  neglected  while  in  their 
young  stages,  it  is  impossible,  as  we  have  said,  that  any  system  of 
management  can  recover  them  to  any  considerable  extent ;  but  of 
course  this  remark  is  only  applicable  according  to  the  degree  of 
neglect  that  the  plantations  may  have  existed  under ;  as,  if  they  have 
been  partially  attended  to,  the  crops  will  of  course  be  partially  re- 
coverable, while,  if  they  have  been  allowed  to  grow  up  in  an  utter 
state  of  neglect  as  to  thinning,  the  case  is  without  remedy. 

1921.  The  only  sensible  way  to  improve  the  crop  of  a  neglected 
plantation,  and  which  it  is  found  desirable  to  preserve  as  long  as 
possible,  in  order  to  keep  good  the  amenity  of  the  neighbourhood,  is 
to  single  out  all  the  most  healthy  and  promising  trees  in  it,  and 
immediately  afterwards  to  reb'eve  them  of  all  such  inferior  ones  as 
encumber  them.  This,  however,  must  be  performed  with  judgment^ 
and  gradually,  as  any  sudden  removal  of  a  large  number  of  Uie  in- 
ferior ones  would  have  the  efifect  of  ruining  the  whole.  In  endeav- 
ouring to  recover  the  better  trees  of  a  neglected  plantation,  therefore, 
80  as  to  preserve  them  for  ornamental  effect,  the  smaller  ones  pro- 
posed to  be  removed  for  relieving  them  must  be  taken  out  gradually, 
and  not  all  at  once.  By  attention  to  this  we  have  seen  the  crops  of 
neglected  hard- wooded  plantations  very  much  improved ;  but  much 
of  the  success  always  depends  upon  the  selection  that  is  made  of  the 
trees  for  standing,  before  thinning  commences ;  as,  if  weakly-iooted 
trees  are  left,  with  comparatively  heavy  tops,  they  never  succeed, 
but  become  still  more  weakly  after  the  inferior  trees  are  removed. 

1922.  A  plantation  of  trees  managed  on  the  principle  of  allowing 
every  one  in  it  to  stand  clear  of  and  unencumbered  by  any  of  its 
neighbours  at  all  stages  of  its  growth,  always  becomes  more  valuable 
as  a  crop,  is  more  ornamental,  and  lives  to  a  greater  age,  than  one 
managed  differently.  This  is  a  fact  based  on  the  laws  which  rega- 
late  the  vegetable  kingdom,  which  we  are  daily  in  the  habit  of  ob- 
serving, and  yet  which  many  do  not  seem  to  tsJae  advantage  ot  In 
illustration  of  the  point  we  may  ask.  Why  is  it  that  trees  found 
standing  alone  on  parks  grow  on  for  even  two  and  three  hundred 
years  in  a  healthy  condition,  while  those  in  crowded  plantations  be- 
come matured  and  die  at  a  very  early  stage  ?     The  answer  is  clear : 
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in  the  case  of  the  former  class  the  trees  had  full  room  to  extend 
their  roots  and  branches  in  order  to  keep  good  their  health ;  whereas 
in  that  of  the  latter  th^  roots  became  diseased  and  weakly  at  an 
early  stage  from  want  of  food,  and  their  branches  were  smothered, 
and  therefore  failed  to  act  for  the  maintenance  and  support  of  the 
trees. 


SECTION  II.  —  MANAQEHBNT  OF    FINE  AND   FIB  PLANTATIONS  OF  OONBIDBRABLB 
AQB,   BSABED  CHISFLT  WITH  A  VIBW  TO   OBNAMENTAL  BFFEOT. 

1923.  Although  large  masses  of  pine  and  fir  are  generally  ob- 
jected to  in  the  immediate  neighbourhood  of  the  seats  of  landed 
proprietors,  from  their  too  dark  and  sombre  eflTect,  they  are  not,  in 
any  undulating  and  hilly  district,  objected  to  when  grown  on  the 
tops  and  higher  slopes  of  the  background,  as  on  such  sites  they, 
from  their  producing  a  clothed  and  massy  appearance  at  all  seasons, 
give  the  landscape  such  a  grand  effect  as  is  not  attainable  by  the 
presence  of  hard- wooded  sorts  alone;  and  from  this  we  generally 
find  plantations  of  pine  and  fir,  on  extensive  properties,  cultivated 
with  a  view  to  their  being  kept  up  as  om£tmental,  independent  of 
the  timber  they  produce. 

1924.  In  training  up  plantations  of  these  sorts,  whether  mixed 
or  separately,  with  the  view  of  their  standing  for  ornamental  effect, 
the  trees  should,  at  all  stages  of  their  growth,  be  kept  much  farther 
apart  from  one  another  than  when  trained  up  for  the  sake  of  their 
timber  alone ;  and  this  in  order  that  they  may  develop  themselves  in 
their  natural  and  true  habits,  both  in  regard  to  stems  and  tops.  In 
doing  this,  however,  they  need  not  be  kept  so  far  apart  as  to  cause 
the  specimens  to  become  of  an  extremely  rough  and  branchy  habit, 
but  only  to  such  a  degree  as  to  insure  their  not  being  drawn  up ; 
and  this  state  of  the  trees  is  generally  secured  by  keeping  them  at 
distances  from  one  another  nearly  equal  to  their  average  height 

1925.  If  pine  and  fir  plantations  are  trained  up  in  this  way  till 
they  have  attained  50  years'  growth,  they  wiU  require  very  little 
attention  in  the  way  of  thinning  afterwards,  as  the  trees  will,  by  the 
time  they  have  arrived  at  this  stage,  have  become  generally  well- 
developed  specimens,  and  will  therefore  only  require  to  be  relieved 
by  times,  as  a  few  of  the  superior  specimens  may  want  more  space 
for  the  greater  spread  of  their  branches,  or  as  a  portion  of  the  inferior 
ones  may  show  a  tendency  to  encumber  the  better.  This  will  be 
found  all  that  is  necessary  for  promoting  the  healthy  maturity  of  pine 
and  ^  plantations  after  such  an  age  as  is  now  supposed ;  provided, 
of  course,  that  the  trees  have  been  properly  trained. 
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1926.  When  siich  plantations  as  we  are  speaking  of — ^pine  and 
fir  of  50  years  of  age — have  been  neglected  while  young,  and  have 
been  drawn  up  and  the  trees  rendered  weakly  in  consequence,  there 
is  little  hope  of  their  recovery  by  any  system  of  management  after- 
wards ;  but  of  course,  in  reference  to  this,  as  well  as  in  the  parallel 
case  of  the  hard- wooded  sorts,  the  recovery  wiU  be  in  degree  accord- 
ing to  the  extent  of  the  neglect.  Still  from  experience  we  find  that 
equal  degrees  of  neglect  in  hard-wooded  plantations,  and  in  pine  and 
fir  ones,  are  attended  with  very  unequal  d^rees  of  recovery  to  im- 
provement afterwards.  The  crop  of  a  hard -wooded  plantation, 
although  it  has  been  much  neglected,  will  improve  wonderfully  if 
skill  be  applied  to  the  thinning  of  it,  while  that  of  a  plantation  of 
pine  or  fir  of  the  same  age,  and  equally  neglected,  will  not  only  not 
improve  at  all,  but  will,  on  the  contrary,  go  back  the  more  quickly  when 
thinning  is  attempted.  Therefore,  when  it  is  found  desirable  to  improve 
a  neglected  pine  or  fir  plantation,  more  judgment  is  necessary  for 
success  in  the  work  than  in  the  case  of  a  hard- wooded  one. 

1927.  To  improve  a  neglected  plantation  of  coniferous  trees,  the 
same  mode  of  thinning  should  be  followed  in  regard  to  it  that  has 
been  recommended  for  the  recovery  of  neglected  hard- wooded  planta- 
tions, and  as  detailed  in  paragraph  1921.  When,  however,  the  trees 
left  do  not  seem  to  improve  under  the  operation  of  thinning  in  two 
or  three  years  after  it  has  been  commenced,  the  better  mode  is  to 
clear  them  altogether,  and  to  replant. 

1928.  The  spruce  and  silver  firs,  as  well  as  the  larch,  are  more 
easily  injured  by  confinement  than  any  of  the  pine  tribe  we  are 
acquainted  with,  and  this  in  degree  according  to  the  nature  of  the 
soil  and  site  they  occupy.  In  a  dry  and  open  subsoil  the  pine  main- 
tains its  health  for  a  long  time,  although  grown  in  a  crowded  state ; 
and  on  such  a  soil  it  recovers  wonderfully  when  judiciously  thinned 
after  long  neglect,  while  on  a  soil  of  an  opposite  character  it  can 
scarcely  be  improved  at  all  in  such  circumstances.  The  spruce  fir 
and  the  larch,  if  neglected  to  be  thinned  when  grown  on  a  light  soil 
with  a  retentive  bottom,  soon  become  unhecdthy,  and  heart-rot  suc- 
ceeds ;  while,  on  the  other  hand,  they  wiU  keep  very  much  longer  in 
a  healthy  and  growing  state,  under  the  same  degree  of  neglect,  when 
grown  on  a  heavier  soil  with  a  porous  bottom.  We  make  these  re- 
marks in  order  that  the  inexperienced  forester  may  be  the  better 
enabled  to  judge  as  to  how  far  the  different  species  referred  to  are 
likely  to  improve  after  neglect,  according  to  the  nature  of  the  land 
they  occupy ;  for,  after  all,  very  much  of  the  success  attending  the 
thinning  of  neglected  plantations  of  any  sort,  will  be  found  to  de- 
pend upon  whether  the  land  is  naturally  well  suited  to  the  trees,  or 
the  contrary. 
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BBCnON   in. — HANAOBMENT  OF  HARD-WOODED   PLANTATIONS   OF  OONBIDEBABLE 
AGS,    REARED  WITH   A   VIEW   TO   SALEABLE   TIMBER  ALONE. 

1929.  In  the  first  place^  it  is  worth  noticing  in  reference  to  the 
difference  betwixt  the  rearing  of  hard-wooded  trees  with  an  especial 
view  to  ornamental  purposes,  and  that  of  the  same  sorts  with  the 
view  of  their  becoming  timber  for  sale  only,  that  in  the  case  of  the 
latter  less  space  is  necessary  for  each  tree  grown,  as  large  tops  and 
branches  are  not  so  much  the  object  of  the  cultivator  as  the  quantity 
of  available  timber  in  the  stem,  and  therefore  a  larger  number  can  be 
reared  on  a  given  extent  of  land 

1 930.  A  plantation  of  any  sort  of  hard-wooded  trees,  if  it  had  been 
dealt  with,  up  to  the  age  of  nearly  60  years,  in  the  way  that  has 
been  described  in  a  former  section  of  this  book,  will  require  very 
little  attention  from  the  forester,  other  than  removing  from  time  to 
time  any  inferior  trees,  as  such  encroach  upon  others  of  a  more 
promising  and  valuable  description. 

1931.  In  the  management  of  plantations  consisting  of  mixed  sorts 
of  hardwoods,  all  of  considerable  age,  the  forester  will  have  to  see 
that  the  more  spreading  branched  sorts,  such  as  the  ash  and  the  elm, 
do  not  interfere  with  the  full  development  of  the  oak  in  particular, 
which  is  more  easily  injured  by  such  encumberers  than  almost  any 
other  tree. 

1932.  Although,  generally  speaking,  a  greater  number  of  trees 
may  be  properly  grown  upon  a  given  extent  of  land,  when  intended 
to  be  cleared  as  a  crop  of  timber,  than  when  intended  for  permanent 
ornamental  purposes,  still  great  caution  and  judgment  are  necessary 
to  be  exercised  in  this  respect  by  the  cultivator,  as,  if  the  crop 
should  be  allowed  to  become  crowded,  a  very  great  loss  of  timber 
would  be  the  result ;  because,  under  such  circumstances,  the  trees 
would  be  drawn  up  weakly,  and  consequently  would  become  prema- 
ture. This,  then,  must  be  guarded  against,  as,  in  fact,  much  of  the 
value  of  the  crop  ultimately  depends  upon  whether  the  trees  are 
allowed  sufficient  space  to  develop  themselves  healthily.  The  only 
sensible  rule  that  can  be  given  for  guidance  in  this  respect  is  to 
allow  each  tree  sufficient  space  for  the  healthy  action  of  its  branches 
and  leaves,  but  not  to  such  an  extent  as  to  encourage  the  spread  of 
the  branches  at  the  expense  of  the  stem. 

1933.  A  great  encouragement  to  the  healthy  growth  of  all  trees 
in  masses  is  to  keep  the  land  in  a  dry,  porous,  and  wholesome  con- 
dition ;  and  this  is  highly  promoted  by  the  thorough  drainage  of  all 
wet  parts,  and  of  all  those  having  a  retentive  subsoil,  and  by  keeping 
all  drains  at  all  times  in  a  clean  and  thoroughly  operative  state. 
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Without  attention  to  this,  the  trees  are  sure  to  become  diseased  in 
their  roots,  prematurely  old,  and  therefore  worthless  in  the  quality 
of  their  timber. 


SICnON  IV. — MANAGEMBNT  OF  PINE  AND  FIB  PLANTATIONS  OF  OONBIDBBABLI 
AOE,   BEARED  WITH  A   VIEW  TO   A   CBOP   OF  TIHBEB  ONLY. 

1934.  The  most  valuable  description  of  pine  timber  is  that  which 
is  most  free  from  branch  knots,  and  of  the  greatest  diameter  and 
length  of  stent  To  secure  these  points,  it  is  found  necessary,  in  the 
cultivation  of  the  trees  for  timber,  to  keep  them  standing  at  such 
distance  apart  from  one  another  as  is  found  conducive  to  check  the 
too  luxuriant  growth  of  branches,  without  injuring  their  healthy 
action,  and  thereby  throw  the  greater  tendency  of  the  sap  to  the 
formation  of  timber  in  the  stems.  Much  as  it  is  desirable  to  attain 
these  qualities  in  respect  to  the  pine,  great  caution  is  necessary  to  be 
used  in  its  cultivation,  as  most  foresters  are  more  apt  to  grow  the 
trees  in  too  crowded  a  state,  and  thereby  deteriorate  the  crop  both  in 
quantity  and  quaUty. 

1935.  In  the  management  of  pine  plantations  of  upwards  of 
50  years'  growth — ^keeping  in  view  what  has  just  been  stated  as 
desirable  points  in  their  cultivation  for  the  sake  of  timber,  and  sup- 
posing that  they  have  been  generally  well  attended  to  previously — 
there  will  be  found  very  little  to  attend  to  other  than  the  removal, 
from  time  to  time,  of  such  inferior  trees  as  are  found  to  encumber 
more  promising  ones,  as  by  the  time  the  trees  have  attained  the  age 
referred  to,  they  will  be  nearly  all  of  confirmed  habits  of  growth,  in- 
dicating their  result  when  at  maturity. 

1936.  If  the  plantation  of  pine  trees  is  laige,  and  the  land  favour- 
able to  their  rapid  and  healthy  growth,  there  is  a  great  tendency  of 
the  crop  to  become  crowded  and  drawn  up,  the  shelter  of  the  mass 
being  conducive  to  this  state.  When  this  is  the  case,  the  regular 
and  systematic  courses  of  thinning  should  be  carefully  continued  to 
a  later  stage  than  would  be  necessary  under  a  contrary  state  of  the 
crop ;  the  forester,  therefore,  should  attend  to  this,  and  see  that  at  all 
stages,  while  the  trees  continue  to  make  considerable  progreas,  they 
are  not  allowed  to  become  crowded,  or  to  interfere  with  the  healthy 
action  of  the  branches  of  one  another ;  and  especially,  if  the  planta- 
tion is  large,  attention  to  this  is  requisite. 

1937.  To  show  that  it  is  desirable  to  grow  pine  plantations  on 
the  principle  of  judiciously  checking  the  growth  of  the  branches  of 
the  trees,  in  order  to  induce  the  finer  quality  of  timber  in  the  stems, 
we  may  state  that,  taking  any  two  trees  of  equal  dimensions,  Uie 
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one  of  the  rough  and  branchy  habit  of  growth,  and  the  other  of  the 
contrary,  the  timber  of  the  former  would  be  at  least  of  one-third  less 
value  than  that  of  the  latter — thus  making  a  vast  difference  on  the 
value  of  a  plantation  of  considerable  extent. 

1938.  We  stated  in  a  former  section  that  the  branches  of  the  fir 
are  not  naturally  disposed  to  grow  so  strong  as  to  interfere  with,  or 
affect  the  quality  of,  the  timber — unless,  indeed,  the  trees  are 
allowed  to  stand  so  far  apart  as  to  be  uninfluenced  by  each  other's 
shelter ;  in  which  case  they  do  become  somewhat  rough,  from  the 
excessively  strong  branches  they  produce :  and  that,  if  the  full  and 
healthy  development  of  their  branches  is  prevented,  the  health  of  the 
trees  is  impaired  in  consequence.  This  point,  then,  must  be  kept  in 
view  at  all  stages  of  the  cultivation  of  the  fir,  and  all  that  is  neces- 
sary to  secure  the  full  health  of  a  crop  of  these  trees,  when  grown  on 
a  suitable  soil,  is  to  thin  in  such  a  way  as  to  keep  the  branches  of 
each  tree  from  encumbering  those  of  its  neighbours.  We  find  very 
few  plantations  of  fir  anywhere  cultivated  on  the  principle  here  set 
forth,  and  the  result  is  that  for  the  greater  part,  by  the  time  they 
have  arrived  at  the  stage  we  are  referring  to— from  50  to  60  years — 
they  are  drawn  up,  diseased,  and  comparatively  worthless  as  a  crop, 
either  for  ornament  or  for  use  as  timber.  From  this  it  is  generally 
considered  that  the  fir  lives  only  from  60  to  70  years  in  a  healthy 
condition.  We  could,  however,  prove  the  contrary,  as  we  have  cut 
healthy,  sound,  and  growing  firs  upwards  of  90  years  of  age;  and 
this  was  where  the  land  was  well  suited  to  them,  and  where  they 
had  stood  at  aU  stages  free  and  unencumbered,  and  clothed  with 
branches  nearly  from  bottom  to  top.  Where,  therefore,  it  is  desir- 
able to  cultivate  fir  trees  to  the  greatest  possible  value,  and  so  as  to 
stand  healthy  as  long  as  possible,  the  points  we  have  stated  must  be 
attended  to. 

1939.  The  larch  also  requires  full  space  for  the  spread  of  its 
branches,  in  order  to  grow  it  to  perfection.  In  fact,  few  trees  are 
more  easily  injured  than  the  larch  by  confinement ;  therefore  at  all 
stages  the  trees  should  be  allowed  ample  space  for  the  spread  of  their 
branches,  as  from  inattention  to  this  point  many  plantations  have 
been  rendered  comparatively  worthless  that  might,  had  they  been 
dealt  with  as  we  here  suggest,  have  been  of  very  great  value  to  their 
proprietors.  In  making  these  remarks,  we  do  not  of  course  mean 
that  the  trees  should  be  allowed  to  stand  far  apart  from  one  another, 
in  order  to  insure  their  branches  being  kept  healthy.  Such  a  course 
would  result  in  a  great  loss  of  crop  on  the  land  occupied.  We  only 
mean  that  the  trees  should  not  be  kept  so  close  as  to  interfere  with 
the  healthy  action  of  the  branches  of  each  other.  This  state  of  the 
trees  is  easily  attainable  under  skilful  management  in  regard  to 
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systematic  thinning  while  comparatively  young,  and  by  judicions 
attention  to  relieve  the  crop  of  inferior  encumberers  after  the  trees 
have  attained  considerable  age,  and  till  they  approach  maturity. 


SECTION   V. — RBABING  AND  MANAGEMENT  OF   PLANTATIONS  FOB 

A  SUPPLY   OF  HOP-POLES. 

1940.  Poles  for  supporting  hops  in  hop-fields  are  procured  from 
various  sources, — partly  from  coppice-shoots,  partly  from  thinnings  of 
young  plantations  reared  with  a  view  to  timber,  and  partly  from 
crops  of  various  sorts  of  trees,  planted  and  reared  expressly  for  the 
purpose ;  and  in  all  cases  the  price  varies  according  as  the  wood  of 
which  they  are  made  is  of  a  description  calculated  to  last  a  long  or  a 
short  time,  and  also  in  proportion  to  the  size  or  length  of  the  poles. 

1941.  Shoots  of  oak,  sweet-chestnut,  sycamore,  and  ash,  are  all  used 
for  the  purpose  when  they  are  found  of  suitable  lengths  in  coppice- 
woods  ;  but  the  poles  of  such  sorts  being  of  a  soft  and  comparatively 
perishable  nature,  do  not  bring  such  a  high  price  in  the  market  as 
those  of  larch,  which  last  very  much  longer.  Even  Scots  pine  is 
used  for  this  purpose,  but  the  larch  is  preferred  to  any  other  wood  in 
most  cases. 

1942.  As  larch,  from  its  durability,  when  young,  is  found  to  give 
the  most  profitable  description  of  hop-poles,  in  rearing  plantations 
exclusively  for  the  purpose,  no  other  tree  should  be  planted,  as  it 
always,  when  well  grown,  brings  the  highest  price  in  the  market. 

1943.  There  are  two  modes  of  growing  the  larch  for  hop-poles. 
One  is,  to  plant  the  young  trees  at  distances  varying  from  18  to  30 
inches  apart,  according  to  the  size  of  poles  wanted,  and  to  let  them 
grow  undisturbed  till  they  are  of  the  size  wished,  and  then  they  are 
cut  all  over  and  disposed  of  at  once.     The  other  mode  is,  to  plant 
the  young  trees  at  18  inches  apart,  and  when  they  have  arrived  at  a 
stage  suitable  for  the  smaller  size  of  poles,  to  thin  out  each  alternate 
tree,  and  leave  the  others  to  grow  for  some  years,  until  they  are  fit 
for  the  larger  sizes.     Either  of  these  modes  may  be  adopted,  accord- 
ing to  the  class  of  poles  that  may  be  found  most  in  demand  in  the 
locality.     In  Woolmer  forest  and  its  neighbourhood  large  quantities 
of  young  larch  are  reared  for  this  purpose;  and  they  are   there 
planted,  some  fields  at  18  inches  apart,  others  at  20  inches,  others 
at  24  inches,  others  at  30  inches,  and  others  at  about  3  feet  apart, — 
all  depending  upon  the  character  of  the  poles  it  is  wished  to  grow, 
whether  of  a  small  size  or  of  a  large  one ;  of  course  the  smaller  the 
poles  are  wanted  the  closer  the  trees  are  planted 

1944.  There  is  no  class  of  tree  crop  more  simple  of  culUvatioQ 
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than  this,  as  the  only  point  aimed  at  is  that  of  obtaining  the  litrgest 
quantity  of  clean,  straight  poles,  from  a  given  piece  of  land ;  and 
this  is  attained  by  planting  the  young  trees  closely,  in  order  that 
they  may  draw  up  one  another  to  the  desired  length. 

1945.  It  is  often  found  desirable  to  rear  several  crops  of  this  sort 
in  succession  on  the  same  piece  of  land ;  and  where  this  is  an  ob- 
ject with  the  cultivator,  it  is  requisite  that  the  land  should  be 
trenched  at  the  outset,  as  by  doing  this  the  young  trees  will  grow 
more  rapidly,  and  therefore  be  fit  for  the  market  some  two  or  even 
three  years  earlier  than  if  they  had  been  planted  on  uncultivated 
land ;  and  of  course  from  this  a  great  advantage  is  gained,  both  in 
point  of  time  and  in  that  of  the  smaller  amount  to  pay  as  the  rent 
of  land  occupied  by  the  crop.  In  preparing  the  same  piece  of  land 
for  a  second  crop  of  hop-poles,  it  should  be  trenched — and  all  the 
roots  taken  out  in  the  operation  —  some  18  inches  deep,  so  as 
to  bring  up  new  land  and  bury  the  old  surface  which  had  grown 
the  first  crop.  This  done,  a  green  crop  should  be  taken  from  it 
after  manuring,  when  it  will  again  be  in  a  state  properly  fitted  to 
grow  a  second  crop  of  poles,  which,  from  being  planted  on  manured 
land,  will  grow  rapidly,  and  repay  any  outlay  in  this  respect  This 
may  be  done  successively,  one  crop  after  another,  for  any  reason- 
able length  of  time,  as  it  is  not  timber  that  is  wanted,  but  mere 
poles  from  10  to  20  feet  in  length. 

1946.  On  light,  sandy,  and  poor  thin  land,  in  the  south  of 
England,  we  have  seen  Scots  pine  successfully  grown  for  hop-poles. 
This  was  on  land  which  would  not  produce  larch  in  a  healthy  state  to 
sufficient  size  for  the  purpose,  being  mere  sand  and  gravel ;  and  yet, 
upon  it,  the  Scots  pine  grew  well,  and  paid  the  proprietor  amply, 
although  a  smaller  price  is  given  for  pine  poles  than  for  larch.  In 
fact,  the  poorest  land  possible  may  be  converted  into  profitable 
bearing  by  rearing  the  pine  on  it  for  this  purpose,  as  it  is  not 
necessary  they  should  be  grown  to  a  size  larger  than  3  inches 
diameter. 


SBOTION  VI. — MANAOBMENT  OF  GBNBBAL  COPPICE  PLANTATIONS. 

1947,  The  rwsing  of  coppice  plantations  is  of  all  others  the  most 
simple,  and  requires  the  least  practical  knowledge  in  the  forester. 
Excepting  oak  coppice,  this  sort  of  forest  cropping  is  seldom  cul- 
tivated in  Scotland ;  whereas  in  England  it  is  very  much  cultivated, 
and  forms  in  many  counties  a  large  proportion  of  crop  grown  in  the 
form  of  wood.  This  is  the  more  necessary,  particularly  in  those 
inland  counties  where  all  kinds  of  fuel  are  scarce  :  there,  where  coal 
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is  high-priced,  the  inhabitants  must  resort  to  wood  as  a  substitate; 
and  in  such  cases  all  small  rubbish  in  the  form  of  wood  becomes  of 
importance. 

1948.  All  coppice  plantations  must^  in  the  first  instance,  be 
raised  from  young  trees.  The  young  trees,  when  planted  for  this 
purpose,  ought  to  stand  till  they  are  from  5  to  6  inches  diameter  at 
the  ground  :  this  may  be,  according  to  the  kind  of  trees  planted,  and 
according  to  the  soil  and  situation  upon  which  they  are  growing,  at 
from  15  to  20  years  of  age.  In  order  to  convert  a  plantation  of 
young  trees  into  coppice,  it  is  only  necessary,  when  they  have 
arrived  at  the  stage  mentioned,  to  cut  them  over  by  the  surface  of 
the  ground,  when,  in  the  following  season,  they  will  send  up  from 
each  stock  a  number  of  young  shoots,  these  constituting  what  is 
termed  coppice-wood. 

1949.  All  trees  do  not  equally  possess  the  property  of  sending  up 
young  shoots  from  the  collar  of  the  stock ;  therefore  the  choice  of  the 
kind  of  trees  is  to  be  taken  into  consideration  by  the  grower  of  cop- 
pice-wood. The  fir  and  pine  tribes  do  not  send  up  shoots  at  all  when 
cut  over,  and  the  beech  does  it  but  slightly.  The  kinds  of  trees  best 
adapted  for  coppice  plantations  are,  the  ash,  elm,  oak,  poplar,  willow, 
chestnut,  lime-tree,  mountain-ash,  maple,  sycamore,  birch,  alder,  hazel, 
and  bird-cherry.  These  again,  according  to  the  uses  they  are  generally 
applied  to,  may  be  divided  into  four  classes — ^namely,  first,  Cocpers 
ware  and  bobbin-wood — ash,  elm,  oak,  chestnut,  maple,  hazel,  and  syca- 
more. Second,  Charcoal-wood — birch,  alder,  poplar,  lime-tree,  aad 
mountain-ash.  Third,  Bark  for  tanners— o^\l  Fourth,  Bcuket-wast 
— the  willow.  In  the  above  division  of  the  kinds  of  trees  best  suited 
for  coppice,  we  have  not  included  firewood,  because  all  the  sorts  may 
be  employed  for  that  purpose,  although  not  with  like  efiect — the  ash, 
oak,  and  birch  being  more  useful  than  any  of  the  other  sorts ;  but  as, 
in  general  cases,  it  is  only  the  refuse  of  the  coppice  which  is  apphed 
to  the  purpose  of  firewood,  it  is  unnecessary  to  designate  a  class  ex- 
clusively for  that  purpose.  We  may  also  6tate  that,  although  we 
have  mentioned  mountain-ash  as  being  adapted  for  charcoal,  it  is  one 
of  the  best  also  for  coopers'  ware ;  and  although  we  have  included 
hazel  among  those  adapted  for  coopers'  ware,  it  is  also  excellently 
adapted  for  charcoal.  Similar  difierences  of  application  might  abo 
be  stated  relative  to  several  others  of  the  treea  In  what  remains  of 
this  section  we  shall  point  out  the  best  method  for  the  cultivating  of 
each  division,  so  as  to  produce  the  greatest  possible  crop  upon  the 
ground. 

1960.  In  laying  out  a  plantation  with  the  intentioB  of  its  be- 
coming coppice,  it  is  necessary  to  take  into  consideration  what  sorts 
of  coppice- wood  will  sell  to  the  best  advantage  in  the  neighbouihood ; 
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and  having  detennined  this  point,  the  next  consideration  will  be, 
whether  or  not  the  ground  to  be  planted  is  of  a  nature  qualified  to 
produce  the  kind  which  is  in  demand.  This  we  would  particularly 
draw  attention  to ;  for  to  plant  those  kinds  of  trees  which  are  not 
adapted  to  the  soil,  although  it  should  be  well  known  that  they 
would  sell  well  when  of  size,  would  be  the  most  effectual  way  of 
defeating  the  end  in  view.  For  example,  were  ash,  elm,  lime-tree, 
or  poplar,  planted  upon  a  dry,  light,  thin  soil,  with  the  view  of  be- 
coming profitable  as  coppice — or,  on  the  other  hand,  hazel,  mountain- 
ash,  or  birch,  in  a  coldv  damp,  heavy  soU — disappoiutment  would 
assuredly  be  the  result 

1951.  Having  fixed  upon  the  situation  upon  which  trees  are  to  be 
planted  for  coppice,  have  it  laid  off,  fenced,  and  drained,  in  the  same 
manner  as  has  already  been  advised  for  other  plantations  whereat  is 
in  view  to  raise  large  timber. 

1952.  We  shall  suppose  that  a  plantation  of  500  acres  in  extent 
is  laid  out  for  this  purpose,  and  that  it  consists  of  various  hilly  tracts, 
with  a  thin,  poor,  yet  dry  soil,  with  also  considerable  portions  of  good 
loamy  soil,  and  in  the  hollows,  mossy  parts,  which  have  been  effectu- 
ally drained  of  all  superfluous  moisture ; — we  shall  further  suppose 
that  all  sorts  of  coppice-wood  sell  to  advantage  in  the  country  in 
which  this  plantation  is  situated ;  and  by  this  means  we  will  have 
the  advantage  of  illustrating  the  whole  system  within  the  bounds  of 
the  one  plantation. 

1953.  First y  then — In  all  the  bare  hilly  parts,  the  soQ  of  which 
is  light,  and  not  more  than  a  few  inches  deep,  plant,  at  6  feet  apart, 
birch,  mountain-ash,  and  hazel,  and  make  up  between  them  with  larch 
or  Scots  piae  to  3  feet  over  alL  The  latter  are  to  act  as  nurses  for 
a  time,  in  order  that  the  plants  which  are  intended  for  the  future 
coppice  may  grow  up  the  more  rapidly,  and  come  the  sooner  into  use. 

1954.  Secondy  Upon  all  the  hilly  parts  which  are  less  elevated 
than  the  first,  the  soil  of  which  is  of  a  deeper  and  better  description 
than  that  on  the  parts  lying  above  them,  plant  Norway  maple,  syca- 
more, oak,  and  chestnut,  at  about  7  feet  apart,  and  make  up  between 
them  with  larch  to  3  ^  feet  over  all. 

1955.  Thirdy  In  all  the  portions  of  good  loamy  soil  having  an 
elevation  less  than  either  of  the  two  former  tracts,  plant  ash,  elm, 
lime-tree,  poplar,  and  oak,  at  8  feet  apart,  and  fill  up  with  larch  to 
4  feet  over  alL 

1956.  In  planting  the  different  sorts  of  trees  in  the  different  soils 
and  situations  above  stated,  each  sort  should  be  planted  in  a  mass  by 
itself,  and  by  no  means  mixed,  as  is  too  often  the  case,  to  the  great 
disadvantage  of  the  crop  in  general.  The  latter  system  is  the  cause 
that,  in  general  coppice  plantations,  where  the  kinds  of  trees  have 
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been  promiscuously  mixed  in  the  first  planting,  we  so  often  find  so 
light  a  crop  of  the  whole  per  acre  upon  the  ground  at  the  end  of  a 
given  period.  For  example — were  mountain-ash,  birch,  and  hazel, 
all  mixed  together  in  a  coppice-wood,  the  mountain-ash,  from  being  a 
more  rapid  and  luxuriant-growing  plant  than  either  of  the  others, 
would  very  much  retard  their  growth,  and  hinder  the  development 
they  naturally  would  attain  under  different  crrcumstancea  This  we 
have  very  frequently  had  occasion  to  observe ;  and  from  the  experi- 
ence that  we  have  had  upon  this  point,  we  may  state  further,  that 
were  3  acres  planted  with  a  mixture  of  the  above  three  sorts,  and 
other  3  planted  each  with  one  of  the  sorts  separately,  the  latter 
would  have,  at  the  end  of  a  given  period,  one-third  more  weight  of 
wood  upon  it  than  the  former.  In  all  cases,  therefore,  each  sort  of 
tree,  which  is  meant  to  stand  as  a  permanent  crop,  should  be  planted 
in  a  mass  by  itself,  and  that  to  such  an  extent  upon  the  ground  as 
may  be  considered  necessary.  When  coppice  plantations  are  con- 
ducted on  the  principle  of  growing  each  sort  of  tree  in  a  mass,  another 
important  point  is  gained — namely,  that  of  each  sort  answering  a  cer- 
tain purpose  better  than  another  at  a  given  period,  and  therefore  each 
division  will  be  found  the  more  valuable  to  any  purchaser  who  may 
wish  to  buy  coppice  of  a  certain  kind  and  size.  For  example,  were  a 
man  to  come  to  a  proprietor  of  coppice  plantations,  and  say  that  he 
wished  a  certain  quantity  of  hoop- wood  for  the  market,  of  a  particular 
size,  and  if  the  purchaser  saw  20  acres  of  hazel  all  of  the  proper  size 
for  his  purpose,  would  he  not  give  double  the  sum  for  it  per  acre,  see- 
ing it  was  so  equal,  which  he  would  do  for  other  20  acres  of  a  mixed 
character,  from  which,  very  likely,  he  could  not  get  one-half  of  the 
wood  to  answer  his  purpose  ?  The  same  may  be  said  of  oak  coppice : 
a  person  might  give  a  good  sum  per  acre  for  oak  coppice  in  a  mass, 
while,  if  he  found  it  mixed  with  other  sorts  for  which  he  had  not 
much  use  at  the  time,  he  might  give  comparatively  little. 

1957.  In  planting  the  permanent  trees,  let  the  greatest  extent  be 
given  to  such  sorts  of  hardwood  as  are  known  to  be  most  valuable 
and  most  sought  after  in  the  market^  in  so  far  as  the  nature  of  the 
ground  may  be  qualified  to  bring  them  to  perfection ;  and  at  the  same 
time,  with  regard  to  the  nurses  which  are  planted  for  the  puipoQe  of 
producing  a  temporary  shelter,  let  very  few  of  them  be  of  the  ever- 
green sorts,  such  as  pines  or  firs,  but  give  the  preference  to  the  larch, 
because  it  is  of  a  light  and  airy  habit,  and  not  apt  to  draw  up  the 
hardwood  trees,  as  the  more  massy  branches  of  the  others  are  known 
to  do.  It  is  a  bad  feature  in  the  management  of  young  trees  in- 
tended for  coppice  when  they  are  drawn  up  taU  and  without  pro- 
portionable girth.  In  converting  young  trees  into  coppice,  it  is  most 
desirable  to  allow  them  to  attain  as  much  diameter  at  the  collar,  or 
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that  part  of  the  stem  situated  nearest  the  ground,  as  possible ;  there- 
fore, with  a  view  to  this  end^  the  plants  ought  by  all  means  to  be 
sheltered  so  as  to  make  them  grow  rapidly,  but  by  no  means  so  much 
as  to  draw  them  up.  Were  the  hardwood  plants  allowed  to  grow 
without  the  benefit  of  nurses,  they  would  be  some  years  longer  in 
coming  into  use  as  coppice;  and  besides,  the  spaces  between  them 
would  be  profitless  to  the  proprietor ;  but  when  nurses  are  planted 
among  the  permanent  hardwood,  besides  bringing  them  forward,  they 
are  of  considerable  value  when  cut  down  and  sold  as  thinnings. 

1958.  In  high  exposed  parts,  where  the  hardwood  plants  are  likely 
to  suffer  from  the  effects  of  storm,  about  one-third  of  the  whole 
number  of  the  nurses  per  acre  may  be  pine ;  in  less  exposed  parts 
one-fourth ;  and  where  the  ground  is  generally  of  a  sheltered  nature, 
the  whole  of  the  nurses  may  be  larch. 

1959.  In  any  hollow  or  mossy  part  of  the  plantation,  where,  from 
the  dull  inert  nature  of  the  soil,  the  other  sorts  of  hardwood  would 
not  succeed  well,  have  alders  or  birch  put  in,  from  6  to  7  feet  apart, 
according  as  the  natural  situation  may  be  exposed  or  not.  If  ex- 
posed, have  the  ground  between  made  up  with  Scots  pines ;  but  un- 
less the  ground  have  been  thoroughly  dried,  the  Scots  pines  will  not 
succeed  in  such  a  soil. 

1960.  Having  premised  the  above,  relative  to  the  disposal  of  the 
trees  upon  these  different  soils  and  situations,  we  shall  now  follow 
out  the  management  which  should  be  adopted  during  the  growth  of 
the  trees  to  the  period  at  which  they  are  in  a  state  for  cutting  over 
for  coppice,  and  also  state  the  manner  of  disposing  of  the  crop  as  it 
comes  to  full  age. 

In  rearing  up  a  plantation  of  young  trees  for  coppice,  the  forester 

must  in  this  case,  as  well  as  in  that  of  rearing  up  trees  for  timber, 

carefully  guard  against  the   hardwood   plants  in  particular   being 

choked  by  long  grass,  or  any  rank  growths  of  weeds,  during  the  first 

three  years  of  their  age :  he  must  also  be  careful,  as  they  advance, 

to  have  all  nurses  taken  away  as  their  branches  approach  those  of  the 

hardwood.     In  this  case  never  allow  the  branches  of  the  nurses  even 

to  lie  upon  the  points  of  those  of  the  hardwood  plants ;  for  if  they 

are  at  all  allowed  to  encroach,  the  latter  will  very  likely  be  drawn 

Tip  rather  weakly,  and  consequently  will  not  grow  proportionally 

to  diameter  of  trunk — the  great  point  reqidred  in  order  to  make 

A  valuable  coppice  plantation. 

1961.  Having  attended  very  carefully  to  keep  the  nurses  duly 
o€r  the  hardwood  plants,  and  having  merely  allowed  them  to  stand 
by  and  give  shelter  to  them  for  a  time,  the  nurses  will,  by  the  time 
tlie  plantation  is  from  10  to  15  years  old,  have  been  all  removed 
from  the  ground;  and  at  20,  or  even  25  years,  according  to  soil 

2  R 
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and  situation,  the  hardwood  plants  will  be  from  6  to  8  inches 
diameter  at  the  bottom,  according  to  the  sort,  but  not  of  a  tall  habit, 
having  intentionally  been  kept  in  a  rather  exposed  state.  When 
they  have  attained  this  size,  they  will  then  be  in  a  proper  condition 
for  cutting  over  for  the  purpose  of  being  converted  into  coppice 
stocks.  We  are  aware  that,  in  the  cultivation  of  general  coppice 
plantations,  many  are  in  the  habit  of  cutting  over  the  young  trees 
at  a  much  earlier  period  than  that  mentioned  above ;  but  such  a 
system  of  management  is  decidedly  injurious  to  the  future  bulk  of 
the  crop,  and  tends  to  weaken  the  stocks  rather  than  to  strengthen 
them.  We  are  decidedly  of  opinion  that  in  moderately-sheltered 
situations  the  trees  should  not  be  cut  over  until  they  are  from  6  to 
8  inches  diameter  at  the  bottom ;  if  cut  over  of  a  smaller  size,  the 
future  crop  will  be  proportionally  lighter  and  weaker.  By  allowing 
the  young  trees  to  attain  the  size  stated  at  the  base  before  cutting 
over,  they  will  afterwards  send  up  strong  and  healthy  shoots,  while 
these  will  also  be  numerous ;  but  if  cut  over  of  a  much  smaller  size, 
the  shoots  will  be  few  in  number,  and  proportionally  weak.  We  ou^t 
to  remark  here  that  the  poplar  and  the  tree  willows  will  have  attained 
the  size  stated  long  before  the  other  sorts,  and  will  therefore  have  to  be 
dealt  with  preparative  for  coppice  before  the  other  kinds  are  ready. 

1962.  Having  fixed  upon  the  time  or  period  at  which  the  young 
trees  in  a  plantation  should  be  cut  down  as  a  preparation  for  future 
coppice- wood,  the  next  thing  to  take  into  consideration  is  the  proper 
manner  of  doing  the  work. 

Several  methods  are  in  practice  among  foresters.  Some  cut  them 
down  with  the  axe,  and  leave  the  stocks  in  the  sloping  form  repre- 
sented in  fig.  155,  this  sloping  position  of  the  stock  being  meant  to 

throw  the  water  off  it,  and  prevent  rot  from  taking 
Pig.  155.  place.     We  object  to  this  method,  because,  in  the 

cutting  over  of  a  young  tree  by  repeated  strokes 

from  an  axe,  the  stock  is  much  damaged,  and  apt 

to  be  split  longitudinally ;  consequently  rot  is  sure 

^^'  to  commence  early.     Fig.  156  represents  another 


method  frequently  practised,  which  is  to  cut  over 

the  tree  by  means  of  the  saw,  leaving  the  stock 

Fig.  157.  flat  on  the  top.     We  object  to  this  method  also, 

because,  when  they  are  cut  over  in  this  manner, 
from  the  circumstance  of  the  stock  being  flat  on 
the  top,  rain  is  sure  to  lodge  upon  it  and  cause  rot 
at  an  early  age.  Fig.  157  represents  the  form  in  which  all  stocks 
should  be  made  which  are  meant  to  keep  sound,  and  produce  a 
healthy  crop  of  coppice,  and  is  that  which  is  employed  by  all 
superior  foresters.     The  following  is  the  method  of  procedure : — 
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1963.  Have  a  young  lad  with  a  sickle,  such  as  is  used  for 
cutting  down  grain,  and  cause  him  to  go  before  the  men  who  are  to 
cut  the  trees,  and  clear  away  all  long  grass,  &a,  from  the  base  of 
each  tree  to  be  cut.  This  he  should  do  to  the  distance  of  about  2 
feet  all  round  each  tree ;  and  in  doing  this  he  must  be  made  to  cut 
the  grass  as  short  as  possible,  in  order  that  there  may  be  no  obstacle 
to  having  the  trees  cut  low.  When  the  boy  has  got  the  first  tree 
cleared  at  the  base,  two  men  with  a  light  cross-cutting  saw  follow 
him.  The  saw  should  first  enter  upon  one  side  of  the  base  of  the 
tree,  which  of  course  should  be  the  side  to  which  the  tree  is  intended 
to  fall ;  and  having  cut  at  least  2  inches  through  upon  that  side, 
and  about  2  inches  up  on  the  base  of  the  tree  from  the  ground, 
they  then  take  out  the  saw,  and  cut  the  tree  through  from  the 
opposite  side. 

Our  reason  for  not  cutting  the  tree  through  with  the  saw  from 
one  side  is,  that  when  this  happens  to  be  done — and  it  is  too  often 
done — ^and  when  the  tree  has  just  begun  to  fall,  the  bark  upon  the 
side  of  the  tree  opposite  to  where  the  saw  was  entered  is  liable  to 
be  torn  away,  with  very  often  a  part  of  the  outer  wood ;  and  this 
will  the  more  readily  occur  if  there  be  a  little  wind  blowing  at  the 
time — ^this  almost  invariably  taking  place  before  the  men  have  time 
to  cut  the  part  clean  through.  Now  this  evil  can  at  once  be  avoided, 
by  simply  cutting,  in  the  first  place,  a  part  of  the  base  upon  the 
side  to  which  the  tree  is  to  fall.  In  this  manner  the  boy,  with  the 
two  men  following,  will  prepare  and  cut  down  the  trees,  observing 
to  cut  each  stock  so  that  it  may  be,  as  nearly  as  possible,  about  2 
inches  high  above  the  surface  of  the  ground.  Next  in  order,  there 
will  be  required  another  man  with  an  axe,  whose  duty  is  to  prune 
the  branches  from  each  tree  as  it  is  felled :  the  branches,  again,  as 
they  are  cut  off,  are  to  be  assorted  for  different  purposes,  according 
to  the  local  demand ;  and  as  they  are  so,  they  should  be  carried 
out  to  the  nearest  road  in  the  plantation,  and  laid  in  convenient 
lots,  each  according  to  its  kind,  in  order  for  sale.  The  trees,  also, 
as  they  are  cleared  from  their  branches,  should  be  carried  out  to  the 
roads,  and  assorted  according  to  their  sizea 

In  this  way  the  whole  work  of  cutting  down  and  carrying  out 
the  trees  and  their  branches  should  be  performed,  taking  care  that 
the  workpeople,  in  the  act  of  carrying  out  the  wood,  do  not  put 
their  feet  upon  their  stocks ;  for  by  their  doing  so  the  bark  would 
very  likely  be  broken  firom  the  edges,  which  would  of  course  be  in- 
jmious  to  them.  The  work  of  carrying  out  the  wood  should  there- 
fore be  carefully  performed ;  and  in  order  to  see  this  done,  a  careful 
man  should  superintend  it 

1964.  The  trees  being  all  cut,  and  their  produce  carried  away 
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from  a  certain  tract  of  ground,  bo  as  there  need  be  no  cause  for 
apprehension  of  danger  to  the  stocks,  another  man  with  a  sluirp  adz$ 
will  round  the  edges  of  each  stock.  In  doing  this,  he  must  attend 
to  go  nearly  down  to  the  surface  of  the  earth  with  the  adze,  taking 
with  it  both  bark  and  wood,  sloping  it  up  neatly  all  round  to  the 
centre  of  the  top  of  the  stock.  He  must  at  the  same  time  be  most 
careful  that  the  bark  and  wood  have  the  same  slope,  for  if  this  is 
not  attended  to,  water  may  lodge  upon  the  bark  and  cause  rot  there. 
He  must  also  be  cautious  not  to  separate  the  bark  from  the  wood. 

1965.  All  the  work  relative  to  which  we  have  now  been  speaking 
ought  to  be  performed  by  the  proprietor's  own  people,  and  not  let  to 
contractors,  as  is  sometimes  done,  to  the  great  hurt  of  the  stocks, 
and  consequently  of  the  future  crop  of  coppice.  Another  serious 
obstacle  to  the  welfare  of  coppice-woods  is,  the  bad  practice  that 
frequently  prevails  of  allowing  purchasers  of  coppice  plantations  to 
cut  it  down  themselves.  Now  we  beg  to  say  that  in  the  articles  of 
sale  the  proprietors  ought  to  reserve  the  cutting  in  their  own  hands, 
which  would  be  greatly  in  favour  of  their  woodland  property. 

1966.  What  we  have  said  above  is  only  applicable  to  those  sorts 
of  trees  the  wood  of  which  is  not  used  for  powder-charcoal,  nor  the 
bark  for  tanning.  Of  course,  in  the  cutting  of  the  trees  and  the 
preparing  of  the  stocks,  the  same  rules  are  to  be  observed  in  all 
cases.  But  the  oak,  the  bark  of  which  is  an  important  article,  must 
be  stripped  as  the  trees  are  cut  down.  (For  a  description  of  how 
this  work  is  to  be  performed,  see  section  headed  Stripping  and  Dry- 
ing of  Bark  used  for  Tanm,ing.)  But  even  in  the  case  of  stripping, 
the  wood  must,  in  the  first  place,  all  be  carried  out  to  the  road 
where  the  operation  is  to  be  performed.  There  is  also  the  birch 
wood,  the  bark  of  which  is  used  for  tanning,  and  the  wood  for  char- 
coal ;  and  the  alder,  the  bark  of  which  is  of  no  use,  but  the  wood 
requires  to  be  stripped  before  being  sold  to  the  powder-manufac- 
turers. Hazel  and  mountain-ash  are  tdso  much  sought  after  by 
powder-manufacturers:  the  bark  of  these  two  is  useless;  but  the 
wood  must  be  stripped.  In  all  cases  of  making  common  charcoal,  it 
is  not  necessary  to  peel  the  wood  for  that  purpose.  We  have  made  a 
considerable  quantity  of  charcoal  for  colour  and  paint  makers ;  and 
as  it  is  not  necessary  that  it  be  of  so  fine  a  quality  as  when  naed 
for  gunpowder,  it  is  generally  made  from  wood  with  the  bark  on. 

1967.  As  many  foresters  may  have  occasion  to  make  charcoal 
for  common  household  purposes,  we  shall  here,  for  the  guidance  of 
those  into  whose  hands  this  book  may  fall,  give  our  method  of 
proceeding. 

The  wood  being  collected  near  the  place  intended  for  the  opera- 
tion, and  cut  into  billets,  generally  about  15  inches  in  length,  the 
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pits,  or  stacks,  are  generally  formed  in  this  manner: — ^A  spot 
adapted  to  the  purpose,  of  from  about  12  to  20  feet  in  diameter, — 
according  to  the  quantity  required, — ^is  selected,  and  being  properly 
levelled,  a  large  billet  of  wood,  split  across  at  one  end  and  pointed 
at  the  other,  is  fixed  in  the  centre  of  the  area,  with  its  pointed 
extremity  in  the  earth,  and  two  pieces  of  wood  inserted  through  the 
clefts  of  the  other  end,  forming  four  right  angles.  Against  these 
cross-pieces  four  other  billets  of  wood  are  placed,  one  end  on  the 
ground,  and  the  other  leaning  against  the  anglea  A  number  of 
large  and  straight  billets  are  afterwards  laid  on  the  ground,  to  form 
a  floor,  each  being,  as  it  were,  the  radius  of  the  circular  area.  On 
this  floor  a  proper  quantity  of  brush  or  small  wood  is  strewed, 
to  fill  up  the  interstices,  when  the  floor  will  be  complete.  And  in 
order  to  keep  the  billets  in  the  same  position  in  which  they  were 
first  arranged,  pegs  or  stumps  are  driven  into  the  ground,  in  the 
circumference  of  the  circle,  about  a .  foot  distant  from  one  another. 
Upon  this  floor  a  stage  is  built,  with  billets  set  upon  one  end,  some- 
what inclining  towards  the  central  billet ;  and  on  the  tops  of  these 
another  floor  is  laid,  in  a  horizontal  direction,  but  of  shorter  billets, 
as  the  whole  is  intended,  when  finished,  to  form  a  cone.  The  whole 
is  then  coated  over  with  turf,  and  the  surface  generally  plastered 
over  with  a  mixture  of  earth  and  sand.  Previous  to  the  operation 
of  setting  fire  to  the  pile,  the  central  billet  in  the  upper  stage  is 
drawn  out,  and  pieces  of  dry  combustible  wood  substituted  in  its 
place, 'to  which  the  fire  is  applied.  Great  attention  is  necessary 
during  the  process  in  the  proper  management  of  the  fire,  and  in 
immediately  covering  up  any  apertures  through  which  the  flame 
seems  to  obtrude  itself,  until  the  operation  be  concluded,  which  is 
generally  effected  in  the  space  of  four  or  Jive  days,  according  to  cir- 
cumstances. When  the  charcoal  is  thought  to  be  sufficiently  burned, 
which  is  easily  known  from  the  appearance  of  the  smoke,  and  the 
tendency  to  flame  no  longer  appearing  through  the  vents,  all  the 
apertures  are  to  be  closed  up  very  carefully  with  a  mixture  of  earth 
and  sand ;  which,  by  excluding  all  a.ccess  of  the  external  air,  pre- 
vents the  charcoal  from  being  any  further  consumed,  and  the  fire 
goes  out  of  itself.  In  this  condition  it  is  suffered  to  remain  till  the 
whole  is  sufficiently  cooled,  when  the  cover  is  removed,  and  the 
charcoal  is  taken  away.  If  the  whole  process  is  skilfully  managed, 
the  charcoal  will  exactly  retain  the  figure  of  the  pieces  of  wood. 

1968.  We  shall  now  suppose  that  all  the  trees  which  were 
planted  with  the  view  of  becoming  coppice- wood  have  been  cut  over 
for  the  first  time,  in  the  manner  which  has  been  directed  above,  and 
shall  now  follow  the  progress  a  little  in  the  coppice  state,  which  is 
the  end  we  have  in  view  in  the  present  section. 


630  MANAGEMENT  OF 

If  the  trees  were  all  cut  over  in  the  months  of  February  and 
March  (excepting  the  oak,  which  must  be  cut  in  May  or  June,  for 
the  sake  of  its  bark),  the  stocks  will,  by  the  middle  of  June,  have 
sent  up  a  large  supply  of  young  shoots  from  the  collar  all  round. 
These  are  termed  coppice  shoots,  of  whatever  kind  the  tree  may  be. 
In  the  autumn  of  the  same  year,  the  whole  plantation  which  was 
thus  cut  over  will  form  a  coppice  of  one  year's  growth.  Where  it 
is  intended  to  have  valuable  coppice,  such  plantations  should  have 
each  stock  thinned  of  all  superfluous  growths  at  the  end  of  the 
second  or  third  year,  according  to  the  rapidity  and  strength  of  the 
growths ;  but  in  general  we  may  say,  that  when  the  coppice  is  of 
two  years'  growth,  each  stock  should  be  thinned  out,  leaving  from 
four  to  eight  of  the  best  shoots  upon  each,  according  to  its  strength 
to  bring  them  forward.  This  should  be  done  to  every  sort  of  young 
coppice.  Allowing,  then,  that  the  stocks  in  the  plimtation  have  all 
been  thinned  at  the  above  period,  and  the  thinnings,  as  cut  out  from 
each  stock,  sold  for  hamper  and  crate  stuffs,  considerable  profit  will 
be  at  the  time  derived  from  those  thinnings,  without  taking  into 
calculation  the  superior  value  to  be  derived  from  the  future  crop  by 
such  a  method  of  procedure. 

1969.  As  to  the  period  at  which  coppice  plantations  should  be 
cut  over,  no  definite  number  of  years  can  be  stated  as  sufficient  to 
bring  them  to  a  certain  size.  For  example,  taking  the  oak  as  a 
standard  in  our  calculation,  in  Herefordshire  oak  coppice  is  as  bulky 
at  ten  or  fourteen  years  as  it  is  la  Argyleshire  at  twenty  or  twenty- 
five  years ;  and  this  points  out  that  aU  depends  upon  the  nature  of 
the  climate,  the  soU,  and  the  shelter.  Besides,  as  to  the  time  of 
cutting  down  the  crop  of  coppice,  much  depends  upon  the  nature  of 
the  demand  for  the  crop.  Thus,  in  some  parts  of  England,  where 
much  of  the  coppice  is  used  for  hamper,  crate,  and  coopers'  stuff,  it 
is  cut  over  at  two  and  three  years  of  age ;  in  other  districts  where 
much  of  it  is  used  for  hop-poles,  it  is  cut  over  at  five  and  six  years 
old ;  and  in  others,  where  it  is  used  for  fencing,  and  many  other 
country  purposes,  it  is  cut  over  at  from  ten  to  fifteen  years  of  age. 
In  Scotland,  again,  where  oak  coppice  is  chiefly  grown  for  the  sake 
of  bark  and  spoke-wood,  it  is  left  till  it  is  from  6  to  7  inches 
diameter  at  the  base.  At  whatever  age  coppice  may  be  cut  over, 
the  work  should  be  done  by  the  proprietor's  own  people,  allowing 
the  purchaser  to  dispose  of  the  wood  as  he  pleases,  unless,  indeed, 
the  latter  can  be  properly  bound  to  do  the  work  on  a  right  principle, 
and  to  the  satisfeu^tion  of  the  forester  on  the  place. 

1970.  In  cutting  over  the  coppice,  the  saw  should  in  all  cases  be 
used  where  the  shoots  are  above  4  inches  diameter  at  the  base ;  but 
when  they  are  of  a  smaller  size,  they  may  very  properly  be  cut  over 
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with  ihe  handbill^  which  should  be  kept  in  a  sharp  state  for  the 
purpose.  In  cutting  away  the  shoots^  they  should  be  hewn  closely 
in  upon  the  swell  at  the  base,  and  neatly  rounded  off,  so  as  to  present 
no  inequalities  or  roughness  for  the  lodgment  of  wet  At  the  same 
time,  attention  should  always  be  given  to  keep  the  centre  of  each 
stock  higher  than  the  margin,  in  order  to  throw  off  the  water  and 
preserve  them  in  a  sound  state.  This  can  only  be  effected  by  the 
woodman,  at  every  cutting  of  the  coppice,  dressing  the  stocks  all 
round  close  to  the  earth,  taking  care,  however,  not  to  loosen  the 
bark  upon  the  tops  of  the  roots ;  for  if  this  be  done,  rot  will  be  sure 
to  take  place  there ;  nor  should  any  earth  be  allowed  to  be  put  over 
the  cut  part,  as  this  also  would  encourage  rot. 

1971.  In  the  course  of  time,  when  several  cuttings  have  been 
taken  from  the  same  plantation,  it  invariably  happens,  under  bad 
management,  that  the  stocks  extend  themselves  to  an  extraordinary 
size,  spreading  themselves  wide  in  circumference,  and  becoming  rotten 
and  hollow  in  the  centre.  This  state  of  things  should  be  guarded 
against ;  and  under  good  management  it  seldom  takes  place  to  any 
large  extent,  at  least  for  a  very  great  number  of  years.  The  only 
way  to  prevent  it  is  by  cutting  close  to  the  old  stocks  at  every 
period  when  cuttings  take  place,  and  being  very  careful  to  smooth 
over  the  whole,  so  as  to  prevent  the  wet  from  making  lodgment 
upon  it  In  order  to  renew  old  and  worn-out  coppice  plantations, 
the  only  sure  and  effectual  way  is  to  replant ;  and  indeed  this  will 
be  found  in  the  end  the  most  profitable  way,  at  least  in  instances  of 
extremely  old  coppice-woods.  In  all  oak-coppice  plantations,  we 
find  from  experience  that  no  cutting  should  be  allowed  after  the 
middle  of  June-^that  is  to  say,  if  a  healthy  growth  of  young  shoots 
is  valued  for  a  future  crop. 

1972.  We  now  come  to  say  a  little  relative  to  the  value  of 
coppice-wood  as  a  forest  crop.  This  of  course  must  in  all  cases  de- 
pend a  great  deal  on  the  nature  of  the  soil  and  situation  upon  which 
the  stocks  grow,  and  also  upon  the  management  they  may  have 
received  while  in  their  young  state.  Much  as  has  been  said  by  some 
authors  relative  to  the  great  profits  arising  from  oak  coppice,  we 
have  not  ourselves  found  this  species  of  crop  nearly  so  valuable  to 
the  proprietor  as  that  of  rearing  the  plants  to  full  timber  size ;  and 
from  this  circumstance  we  are  led  to  recommend  to  proprietors  the 
rearing  of  timber  plantations  in  preference  to  coppice  ones.  From 
the  experience  we  have  had  in  the  sales  of  oak  coppice,  20s.  per 
acre  is  about  the  average  yearly  rent  of  the  land  derivable  from 
such  a  crop.  Birch  and  alder  coppice  we  have  found  to  produce,  at 
an  average,  about  18s.  per  acre  ;  ash  coppice,  30s.  per  acre.  Cop- 
pice of  a  general  mixed  character  we  have  never  found  profitable, 
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seldom  realising  more  than  12s.  per  acre  per  annum.  The  above 
valuations  are  taken  from  coppice  cut  down  at  periods  between 
fifteen  and  twenty -five  years.  In  Lancashire,  even  though  there  is 
a  great  demand  for  coppice-wood  stuffs  in  Manchester  and  Liverpool, 
the  land  under  such  a  crop  seldom  produces  above  30s.  an  acre  to 
the  proprietor,  while  much  oftener  it  is  from  12s.  to  20s. ;  and  that^ 
too,  upon  land  which,  if  put  under  good  forest  management  for  the 
cultivation  of  timber,  would  without  doubt  realise  three  times  the 
sum.  Having  witnessed  this  state  of  forest  matters  in  England,  we 
shall  conclude  this  section  by  pointing  out  the  manner  in  which 
coppice  plantations  might  be  converted  into  profitable  timber 
plantations. 

1973.  In  the  converting  of  any  coppice  plantation  into  one  which 
is  to  be  trained  up  as  timber,  the  sooner  after  the  cutting  of  the 
crop  of  coppice  this  is  had  in  view  the  better.  The  not  having 
attended  to  this  point  is  the  cause  that  many  coppice  plantations, 
which  have  been  turned  into  timber  ones,  have  not  succeeded  accord- 
ing to  expectation ;  the  reason  of  the  failure  being,  that  the  coppice 
was  allowed  to  grow  up  in  the  usual  manner,  and  until  the  usual 
period  for  the  cutting  of  it,  before  a  selection  of  proper  shoots  was 
made  for  becoming  ultimately  timber.  With  the  mistaken  view  of 
taking  as  nearly  as  possible  a  full  crop  of  coppice  shoots  from  the 
stocks  before  converting  them  into  timber-bearing  ones,  some  forest- 
ers have  recommended  the  system  of  leaving,  at  the  time  of  cutting 
down  the  coppice,  only  as  many  good  shoots  as  will  ultimately  be- 
come timber  trees  upon  the  ground,  at  distances  from  20  to  30  feet» 
and  advising,  at  the  same  time,  to  allow  all  the  coppice  stocks  cut 
over  to  bring  forth  another  crop,  while  the  shoots  that  are  left  are 
becoming  timber, — thus  endeavouring  to  carry  on  both  systems  upon 
the  same  piece  of  ground,  until  those  that  are  meant  to  become 
timber  are  large  enough  to  fill  the  ground  themselves.  Than  this, 
no  system  could  be  more  certain  to  frustrate  the  end  in  view. 

1974.  The  only  sure  way  of  converting  a  coppice  plantation  into 
healthy  standing  timber  is  this: — When  the  regular  coppice  has 
been  thinned  for  the  first  time,  say  at  2  years  old,  have  in  view  the 
raising  of  a  regular  portion  of  the  best  of  the  shoots  for  ultimate 
timber ;  and  with  this  view,  thin  out  all  the  weakly  shoots  and  such 
as  are  badly  formed,  and  leave  none  but  the  choicest,  and  those 
rather  thinner  upon  the  stock  than  if  the  plantation  were  merely 
thinned  with  the  intention  of  its  remaining  under  coppice.  Having 
thinned  the  coppice  rather  severely  at  two  years'  standing,  at  four 
years'  let  it  receive  another  good  thinning,  by  taking  away  from 
each  stock  the  worst  of  the  shoots,  leaving  none  but  the  best,  and 
not  more  at  that  age  of  these  than  from  four  to  five  upon  the 
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most  healthy  of  the  stocks.  At  6  or  8  years  of  age  give  another 
regular  thinning;  at  about  12,  a  fourth;  and  at  15  years  there 
should  upon  no  stock  be  left  more  than  one  shoot,  which  is  designed 
to  be  trained  up  as  a  timber  tree.  After  this  period,  such  a  planta- 
tion may  be  treated  exactly  in  the  way  which  has  already  been 
directed  for  hardwood  plantations.  The  advantages  of  this  system 
are  evident.  First,  The  trees  are  trained  up  gradually  and  naturally, 
and  never  suffer  any  check ;  second,  A  better  selection  can  be  made, 
from  there  being  a  continual  choice  of  shoots  at  the  command  of 
the  forester  as  they  grow  up  at  different  stages ;  and,  third.  By  this 
method  of  selecting  and  training  up,  the  plants,  or  trees  as  we  may 
term  them,  at  nearly  20  years  old,  will  be  twice  the  si^e  that  others 
would  when  merely  chosen  from  the  body  of  a  thick  coppice-wood 
and  exposed  all  at  once;  and  by  the  time  that  they  are  30  years 
old  they  will  be  three  times  as  large,  and  we  may  also  add,  three 
times  more  healthy  and  valuable. 

1975.  As  cases  may  occur  where  proprietors  may  wish  to  convert 
a  coppice  plantation  of  some  years'  growth  into  a  timber  one,  we 
may  state,  for  their  guidance,  that  at  whatever  age  they  may  wish  to 
do  this,  they  should  never  commence  to  cut  down  suddenly,  and 
expose  the  shoots  they  wish  to  rear  up  as  trees.  The  only  sure  way 
in  a  case  of  this  kind  is,  to  select  the  very  best  of  the  shoots  at 
proper  distances  from  one  another,  and  have  them  pruned  and  kept 
clear  from  the  shoots  upon  the  other  stocks.  Those  also  should 
alone  be  selected  which  appear  to  come  away  from  the  earth,  and  not 
those  which  have  the  appearance  of  coming  away  from  the  collar 
of  the  stock — for  such  never  will  come  to  make  good  trees.  As 
those  that  are  made  choice  of  advance  in  size,  give  them  room  grad* 
uaUy,  and  eventually  good  standing  timber  may  be  formed  in  this 
way,  cutting  away  all  the  rejected  shoots  betimes,  in  the  same  man- 
ner as  in  the  case  of  thinning  away  nurses  from  among  young  hard- 
wood trees  in  any  other  timber  plantation. 

1976.  We  do  not  mean  to  infer  that  all  coppice  plantations 
should  be  converted  into  timber-producing  ones,  as  there  are  many 
districts  in  this  country  where  coppice  plantations  are  highly  advan* 
tageous  in  many  respects,  and  even  more  ornamental  and  valuable 
than  timber  ones  could  be  on  the  same  sites.  What  we  mean  is, 
that  where  coppice  plantations  are  on  land  adapted  to  grow  timber 
to  valuable  dimensions,  and  where  these  do  not  pay  the  proprietor  a 
good  return,  it  will  be  found  very  much  more  profitable  to  grow  trees 
in  the  form  of  timber  than  that  of  coppice. 
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1977.  Plantations  of  the  description  tenned  mixed  coppice  and 
timber  are  so  conmion  in  manj  parts  of  the  country^  that  this  de- 
scription of  wood  crop  is  of  some  importance  upon  the  estates  of 
many  landed  proprietors,  and  therefore  it  may  not  be  out  of  place 
here  briefly  to  detcdl  the  best  modes  of  its  management,  more  par- 
tictdarly  with  the  view  of  pointing  out  the  most  profitable  maimer 
of  going  to  work  in  the  converting  of  old  oak  forest  ground  into 
healthy  young  plantations 

1978.  When  a  plantation  of  old  oak  and  other  hardwood  trees  is 
cut  down,  and  when  it  is  the  intention  of  the  proprietor  to  coiiveit 
it  into  a  mixed  coppice  and  timber  plantation,  the  work  must  be 
proceeded  with  in  the  following  manner: — First,  the  whole  of  the 
wood  of  the  original  trees,  when  cut  down,  should  be  removed  im- 
mediately, as  also  all  the  bark  taken  from  the  oak  portion  of  them« 
in  order  that  no  damage  may  be  done  to  the  young  shoots  as  they 
arise  from  the  newly-cut  stocks ;  for,  if  the  wood  be  allowed  to  lie 
long  upon  the  ground  after  it  is  cut,  the  young  shoots  will  have  grown 
to  a  considerable  height,  and  they,  being  extremely  tender,  irill  be 
easily  broken  in  the  act  of  removing  the  wood  at  a  late  period.  In 
order,  therefore,  to  prevent  this  taking  place,  if  the  wood  have  been 
sold  to  any  neutral  person,  say  in  the  winter  time,  he  should  be 
bound  by  the  articles  of  sale  to  have  the  whole  of  both  wood  and 
bark  removed  by  the  middle  of  June  at  the  latest  If  this  be  not 
done,  much  loss  will  certainly  be  sustained  in  the  after-crop  of  the 
coppice-growths,  seeing  that  it  is  impossible  to  remove  heavy  timber 
from  the  ground  without  rolling  it  over  the  shoots  in  their  tender 
state. 

This  part  of  the  work  is  always  best  done  by  the  proprietor's  own 
servants,  and  under  the  superintendence  of  an  experienced  forests ; 
because,  in  such  a  case,  the  people  who  cut  the  wood  are  paid  by 
the  proprietor,  and  being  so,  will  look  more  to  his  interests,  or  at 
least  will  attend  more  to  the  orders  given  them,  than  strangers  from 
a  distance  would  do,  whose  only  interest  is  that  of  getting  the  wood 
cut  down  at  as  little  expense  as  possible,  without  any  regard  to  the 
future  value  of  the  plantation.  It  is  also  necessary  to  notice  here, 
that  in  cutting  down  any  oak-tree,  the  stock  of  which  is  intended  to 
push  up  young  shoots  for  the  formation  of  coppice,  great  care  is 
necessary  to  see  that  the  bark  is  not  injured  below  that  part  whoa 
the  tree  is  cut  over ;  for  if  the  bark  be  hurt  and  ruffled  there,  so  as 
to  separate  it  from  the  wood,  moisture  will  be  lodged  between  it  and 
the  wood,  and  consequently  rot  at  that  part  will  be  apt  to  take  place. 
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In  order  to  prevent  this,  it  is  always  a  good  plan,  previous  to  com- 
mencing the  operation  of  cutting  down  tke  oak  portion  of  the  trees, 
to  employ  a  cautious,  trustworthy  man  to  go  before  the  wood-cutters, 
who,  with  a  Jumdbill  and  wooden  mallet,  should  be  instructed  to  cut 
the  bark  right  through  to  the  wood,  in  the  form  of  a  ring,  all  round 
the  circumference  of  the  tree,  fully  2  inches  above  the  surface  of  the 
ground.  The  first  ring  being  cut  all  round,  another  should  be  made 
in  like  manner  2  or  3  feet  higher  up  on  the  bole  of  the  tree,  when 
the  piece  of  bark  situated  between  those  two  cuts  can  be  removed, 
and  the  woodman  made  to  saw  each  tree  across  exactly  by  the  lower 
mark,  or  bottom  of  the  peeled  wood  This  forms  a  guide  to  the 
men  not  to  injure  the  lower  part  left  with  the  bark  upon  it,  as  well 
as,  when  any  difficulty  is  experienced  in  bringing  the  tree  down, 
avoiding  all  waste  of  bark. 

1979.  As  soon  as  the  wood  and  bark  have  been  removed,  all 
rubbish  and  useless  underwood  should  be  carefully  cleared  away, 
excepting  any  young  healthy  shoots,  or  young  plants  which  may 
be  considered  worth  leaving  upon  the  ground,  with  the  view  of  tlieir 
ultimately  becoming  trees.  And  immediately  after  the  ground  has 
been  cleared  of  rubbish,  the  stocks  of  all  the  old  trees  should  be 
dressed  with  the  adze,  in  order  to  cause  the  young  shoots  to  come 
away  as  low  down  and  as  near  to  the  roots  as  possible.  If  the 
young  shoots  which  are  intended  to  grow  up  into  coppice  be 
allowed  to  proceed  from  that  part  of  the  old  stock  which  rises 
2  inches  above  ground,  these  shoots  will  always  partake  more 
of  the  character  of  branches  than  of  trees,  and  never  will  make  a 
valuable  plantation ;  but  if  made  to  come  away  from  that  part 
of  the  stock  where  the  roots  join  with  the  main  stem,  and  which 
lies  immediately  under  the  surface  of  the  soil,  they  will  partake 
of  the  character  of  trees,  and,  independent  of  the  nourishment  that 
they  receive  from  the  parent  stock,  will  also  send  out  roots  of  their 
own,  and  derive  nourishment  from  the  common  earth,  and  form 
pretty  large  trees  if  desired.  Now,  in  order  to  cause  the  young 
shoots  to  issue  from  this  point,  the  long  grass  should  be  all  cleared 
away  roimd  the  stock,  and  itself  dressed  off  with  an  adze.  In 
executing  this,  care  must  be  taken  that  the  part  where  the  roots 
issue  from  the  main  stem  be  not  injured ;  but  supposing  that  2 
inches  of  wood  have  been  left  above  ground  upon  the  stock,  the 
workman  should  commence  by  levelling  his  tool  upon  it  fuUy  1 
inch  down  upon  the  wood,  and  hew  off  this  part  all  round,  gradually 
lessening  the  depth  of  his  cut  as  he  nears  the  Centre  or  crown  of 
the  stock,  which  is  left  untouched,  thus  leaving  a  fall  from  the 
centre  to  the  circumference  of  fully  1  inch,  and  forming  a  convex 
crown.     This    form  prevents  the  lodgment  of  moisture,  as  well  as 


636  MANAGEMENT  OF  MIXED  COPPICE 

causes  the  young  shoots  to  come  away  as  near  to  the  earth  as 
possible,  which  should  always  be  aimed  at ;  and  in  this  manner 
every  stock  which  may  be  intended  for  the  rearing  up  of  coppice- 
wood  should  be  managed.  The  sooner  the  operation  is  done  after 
the  trees  are  cut,  the  greater  is  the  hope  of  a  good  crop  of  healthy 
shoots :  the  forester,  therefore,  ought  not  to  delay  this  until  all  the 
other  work  of  clearing  away  the  trees  and  rubbish  be  finished.  The 
whole  ought,  indeed,  to  be  gone  on  with  according  to  the  time  that 
we  have  above  stated,  but  still  the  whole  may  be  proceeding  simnl- 
taneously.  Our  way  of  proceeding  with  work  of  this  kind  is: 
we  have  a  party  of  men  with  horses  and  carts,  who  begin  upon  one 
side  of  the  ground,  and  clear  away  all  the  valuable  wood  as  they 
proceed.  Immediately  following  this  first  party  we  have  a  second, 
consisting  of  women  and  boys,  headed  by  a  man  to  superintend  them, 
who  gather  up  all  the  rubbish  that  is  left  by  the  men  with  the 
carts,  and  carry  it  to  convenient  openings,  and  bum  it  at  onoe, 
unless  some  other  more  valuable  use  can  be  made  of  it.  The  ground 
being  cleared  by  this  second  party,  we  have  a  man,  or  men  if  the 
grounds  be  extensive,  following  them  dressing  the  stocks  in  the 
way  described ;  and  in  this  manner  the  whole  work  can  be  made 
to  go  on  at  once  without  losing  any  time. 

1980.  If  the  stocks  of  the  old  trees  which  were  cut  down  are 
not  numerous  upon  the  ground,  as  is  more  than  likely  to  be  the 
case  if  the  trees  were  of  any  considerable  age,  there  will  not  be 
nearly  enough  for  a  permanent  crop  upon  the  ground.  If,  for 
instance,  they  were  80  years  old,  there  will  not  be  more  than  from 
60  to  70  trees  to  the  acre.  Now,  to  have  a  piece  of  forest-ground 
with  that  number  of  stocks  upon  it  to  the  acre,  would  never  pay 
the  proprietor  the  common  rent  of  his  land ;  therefore,  in  order  to 
take  advantage  of  the  ground  forming  the  vacant  spaces  between 
the  stocks,  and  to  make  the  whole  pay  ultimately  as  any  other 
plantation  would  do,  the  ground  should  be  properly  drained  wherever 
found  necessary,  and  a  crop  of  young  oak  or  other  hardwood  trees 
planted  all  over  it  wherever  there  is  room.  In  this  case,  the  young 
hardwoods  which  may  be  put  in,  together  with  the  old  stocks,  may 
be  made  to  stand,  as  nearly  as  possible,  16  feet  apart  All  the 
intermediate  spaces  between  them  should  be  filled  up  with  larches, 
so  as  to  make  the  trees  over  the  whole  plantation  stand  about  5 
feet  one  from  another — that  is,  taking  the  old  stocks  into  account 
also. 

By  filling  up  the  ground  in  this  manner,  the  old  stocks  will 
ultimately  become  of  more  value  than  if  they  had  been  left  in  an 
exposed  state ;  while,  from  their  growing  more  rapidly  than  the 
young  trees,  they  will  produce  shelter  to  the  latter  in  their  young 
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state ;  so  that,  putting  the  whole  together,  a  plantation  of  this  kind 
grows  more  rapidly  than  one  altogether  planted  with  young  trees. 

1981.  When  the  young  shoots  from  the  old  stocks  have  been 
allowed  to  grow  undisturbed  for  two  years,  they  should  then  be 
carefully  looked  over,  and  all  small  ones  removed,  leaving  the 
strongest,  all  round  the  circumference,  not  closer  than  8  inches  one 
from  another.  These,  again,  should  be  left  for  other  two  years, 
when  a  second  and  final  thinning  should  be  made,  choosing  the 
strongest  and  healthiest  shoots  to  remain,  and  in  no  case  leaving 
more  than  6  shoots  to  stand  as  a  permanent  crop  upon  any  in- 
dividual stock,  or  fewer  still  if  the  health  and  strength  of  the  parent 
require  it. 

1982.  When  the  young  shoots  have  received  their  second  course 
of  thinning,  as  has  been  pointed  out,  they  should  at  the  same  time 
receive  a  judicious  pruning,  in  the  same  manner  as  has  already  been 
recommended  for  the  pruning  of  young  trees.  The  larch,  as  they 
grow  up,  should  be  thinned  away  by  degrees,  in  order  to  give  room 
to  the  hardwoods  as  they  advance,  whether  to  relieve  the  shoots  from 
the  old  stocks  or  the  young  trees ;  and  in  every  respect  this  thin- 
ning of  the  larch  should  be  done  as  has  already  been  recommended 
for  the  management  of  hardwood  plantations  generally. 

1983.  As  a  mixed  plantation  of  the  description  under  notice 
grows  up,  the  growths  from  the  old  stocks  may  be  treated  either 
ajs  coppice  or  as  timber,  along  with  the  planted  trees,  as  may 
suit  the  object  of  the  proprietor.  Many  proprietors  cultivate  cop- 
pice of  this  description  along  with  trees  in  their  plantations,  with 
the  view  of  making  cover  for  pheasants,  and  for  this  it  answers 
admirably.  For  such  a  purpose  the  coppice  growths  are  kept  low 
and  of  a  spreading  habit,  by  their  being  headed  down  to  a  certain 
height,  while  the  planted  trees  are  trained  up  as  timber  above  them. 
In  this  case,  however,  the  coppice  growths  are  rendered  of  little 
economic  value,  while  they,  from  the  crowded  state  in  which  they 
are  kept,  impede  the  free  current  of  air  which  is  necessary  for  the 
healthy  growth  of  the  trees  standing  with  them ;  therefore,  where 
a  profitable  crop  is  the  object,  this  plan  of  dealing  with  the  coppice 
growths  should  not  be  adopted.  In  all  cases  where  coppice  growths 
are  mixed  with  planted  trees,  and  where  it  is  desirable  to  make 
the  most  value  out  of  the  crop,  the  best  way  is  to  thin  out  the 
weaker  portion  of  the  shoots  as  they  make  progress,  and  to  leave 
ultimately  only  the  very  best  on  each  stock  to  come  on  as  trees 
along  with  the  planted  ones.  Where,  however,  it  is  an  object  to 
have  a  portion  of  the  coppice  growths  left  in  a  thick  state  to  answer 
the  purpose  of  cover,  then,  in  that  case,  the  least  promising  part  of 
them  may  be  left — one  stock  here  and  there  with  all  its  growths — 
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which  will  have  the  effect  of  prodacing  enough  of  cover,  while  thqr 
will  not  to  any  important  degree  injure  the  health  of  the  general  crop. 
1984.  In  training  up  a  mixed  coppice  and  timber  plantation 
of  the  description  under  notice,  very  considerable  attention  is  neces- 
sary to  see  that  the  coppice  growths  do  not  injure  the  young  planted 
hardwoods,  as,  from  the  rapid  growth  of  the  former  in  the  early 
stages  of  the  crop,  they  are  very  apt  to  overtop  the  latter,  which 
are  of  comparatively  slow  growth,  till  they  become  well  established 
and  of  some  age.  This,  then,  requires  careful  attention  in  the 
forester  till  the  trees  are  got  well  up ;  but  in  all  other  respects 
the  crop  may  be  dealt  with  in  thinning  as  in  the  case  of  other 
hardwood  plantations. 


SECTION  VIIL — ^MANAGEICBNT  OF  08IBB  FLANTATIOKS. 

1985.  In  most  countries  in  Europe,  the  cultivation  of  the  osier 
or  willow  is  much  attended  to  for  the  purpose  of  basket  and  crate 
making,  and  as  hoops  for  various  sorts  of  barrels  and  boxes ;  and 
in  the  United  States  of  America,  in  Canada,  and  even  in  Australia 
and  New  Zealand,  this  sort  of  crop  is  now  being  cultivated  to  a 
considerable  extent  for  the  same  purposes. 

1986.  In  Great  Britain  alone  there  are,  we  should  say,  some 
seven  or  eight  thousand  acres  of  land  under  this  class  of  crop — 
producing,  on  an  average,  say  three  tons  (green  wiUows)  per  acre 
annually  ;  or  in  all,  about  twenty  thousand  tons  annually :  and  this 
exclusive  of  lai^e  quantities  imported  from  the  Continent  erery  year. 
This  points  out  that  the  osier  crop  of  Great  Britain  is  of  oonsider> 
able  importance  in  the  economy  of  the  country ;  and  therefore  we 
propose  to  give  in  this  section  a  few  remarks  as  to  how  it  should 
be  dealt  with,  in  order  to  secure  the  greatest  bulk  of  useful  wiUows 
from  a  given  extent  of  groimd. 

1987.  Many  are  of  opinion  that  osiers  do  not  grow  well  unless 
they  are  planted  on  land  of  a  damp  character  in  the  subsoil  This 
is  a  mistake,  however,  as  although  the  willow  prefers  land  of  a 
cool-bottomed  nature,  it  will  not  succeed  satisfactorily  on  any  de8cii]>- 
tion  of  lands  having  stagnant  water  in  the  subsoil  Nor  does  it 
succeed  well  on  land  of  a  very  dry  description,  as  on  such  its  roots 
fail  to  lay  hold  of  sufficient  moisture  to  maintain  its  healthy  develop- 
ment The  description  of  land  we  have  found  most  suitable  far 
the  healthy  and  full  development  of  the  osier  is  that  which  may 
be  termed  a  strong  loam,  rather  inclined  to  the  nature  of  clay  than 
otherwise.  Still,  as  land  of  this  particular  character  cannot  be 
had  in   all  parts   of   the   country  where   it  is   desirable   to  grow 
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willows,  that  of  the  description  of  light  loam  will  suit  perfectly 
well,  provided  always  it  is  deep,  and  resting  on  a  cool  bottom — ^such 
as  is  generally  found  in  hollows,  and  on  flat-lying  parts. 

1988.  The  land  being  selected  on  which  to  grow  a  crop  of  osiers, 
it  should  in  all  cases  be  thoroughly  drained,  in  order  to  remove 
stagnant  water  from  the  subsoil ;  and  this  done,  it  should  next  be 
trenched  to  the  depth  of  30  inches.  After  being  trenched,  it 
should  be  well  manured,  and  put  under  a  crop  of  turnip  or  potatoes, 
in  order  that  it  may  be  well  cleaned  from  all  root  weeds,  and  after 
such  crop  has  been  removed,  it  will  be  in  a  tit  state  for  receiving 
the  willow  plants. 

1989.  There  is  a  very  great  variety  of  sorts  in  the  willow  family 
— some  noted  for  their  fineness  and  toughness  for  basket-making, 
others  for  their  quality  of  splitting  for  various  purposes,  and  many 
for  their  strength  of  annual  growth,  which  renders  them  most  suit* 
able  for  the  making  of  crates  and  barrel  hoops.  Indeed,  in  each 
part  of  the  country  where  osiers  are  grown,  the  cultivator  has  some 
particular  variety  he  prefers  to  all  others,  whether  that  may  be 
for  basket-making,  for  crates,  or  for  hoops,  as  the  case  may  be ;  so 
that  we  need  not  here  refer  to  any  particular  sort  which  we  would 
recommend,  but  leave  the  cultivator  to  choose  for  himself,  according 
to  the  object  he  has  in  view  in  rearing  this  sort  of  crop. 

1990.  Osier  plants  should  always  be  reared  from  cuttings  put 
out  in  a  nursery  one  year  previous  to  planting  them  into  the  sites 
where  they  are  to  grow  permanently ;  as  by  doing  this  a  year  is 
gained  in  the  strength  of  the  plants,  and  therefore  they  are  capable 
of  producing  a  crop  earlier  than  they  woxdd  if  the  cuttings  were 
planted  on  the  land  at  once.  The  cuttings  should  be  taken  from 
the  strongest  of  the  one-year  growths  of  the  variety  to  be  cultivated  ; 
and  these  may  be  planted  in  the  nursery-lines  3  inches  apart,  and 
about  15  inches  apart  between  the  rows.  The  cuttings  should  be 
made  about  12  inches  long,  and  inserted  each  about  two-thirds  of 
its  length  into  the  ground ;  and  in  making  them,  every  one  should 
be  smoothly  rounded  on  the  bottom  end  with  a  sharp  knife,  and 
cut  with  a  long  slope  on  the  upper  end.  Planted  in  this  way, 
the  cuttings  will  throw  out  numerous  strong  fibrous  roots  the  first 
season,  and  become  strong  in  stem,  and  fit  to  be  planted  into  their 
pesnnanent  places  the  spring  after. 

1991.  Where  the  object  is  that  of  rearing  a  crop  for  basket- 
makings  the  willows  may  be  planted  12  inches  apart  in  the  rows, 
and  24  inches  between  the  lines.  Where  a  stronger  class  of  willows 
is  wanted  for  crates  and  hoops,  however,  the  plants  should  be  put 
in  about  18  inches  apart  in  the  rows,  and  about  30  inches  distant 
l>etween  the  rows. 
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1992.  The  willow-plants  should  at  all  times  be  kept  clear  from 
weeds  by  hoeing  the  land  frequently,  as  occasion  may  lequire,  during 
the  summer  months ;  as  if  this  be  not  attended  to  in  a  particular 
manner,  the  yearly  weight  of  the  crop  will  not  increase  to  the  extent 
it  is  capable  of  doing  under  good  management  in  respect  to  cleaning. 

1993.  In  cutting  off  a  crop  of  willows  from  the  stocks,  the 
operator  should  be  careful  to  do  so  close  to  the  part  from  which 
they  have  sprung,  as  if  this  should  not  be  attended  to,  the  stocks 
will  rapidly  enlarge,  while  the  willows  will  become  smaller  accordingly. 
The  best  cultivators  of  willows  generally  make  a  point  to  cut  off 
from  time  to  time,  as  it  may  be  found  necessary,  any  over-growths 
on  the  stocks,  so  as  to  keep  them  all  of  a  proper  size,  and  in  a 
healthy  and  good  bearing  condition. 

1994.  After  the  willows  have  been  all  removed  for  the  season, 
the  ground  should  be  regularly  dug  between  the  lines ;  not  deeply, 
however,  but  only  in  such  a  way  as  to  kill  any  root- weeds  growing 
on  the  land,  and  to  improve  the  soil  by  exposure  to  the  weather. 
And,  in  order  to  keep  the  land  continually  in  such  a  condition  as 
to  insure  its  producing  a  heavy  crop  of  willows  for  the  market,  atten- 
tion should  be  paid  to  give  it  a  good  manuring  of  well-rotted  dung 
once  in  every  period  of  three  years.  Where  any  cultivator  of  this 
class  of  crop  has  a  considerable  extent  of  land  under  it,  say  some 
30  acres,  he  should  make  it  a  point  in  his  management  to  manure 
10  acres  of  it  annually,  and  in  this  way  he  would  have  the  whole 
extent  manured  once  in  every  three  years.  Indeed,  in  the  same 
systematic  way,  any  extent,  less  or  more,  may  be  dealt  with  in  order 
to  keep  up  the  condition  of  the  land  for  the  growth  of  heavy  crops. 

1995.  It  is  perhaps  unnecessary  to  remark  here  that  the  willows, 
as  they  are  cut  from  the  stocks,  are  at  once  carried  off  the  ground, 
assorted  into  three  sizes,  and  tied  into  bundles  of  a  certain  nimiber 
each,  in  which  state  they  are  sold  at  so  much  per  100.  Some 
parties,  however,  seU  by  bulk — that  is,  in  some  parts  of  England, 
after  the  willows  have  been  assorted  into  three  sizes,  each  size  is  tied 
up  into  bundles  of  a  certain  circumference — ^generaUy  24  inches — at 
one  foot  from  the  lower  ends,  and  are  sold  accordingly. 

1996.  When  it  is  wished  to  prevent  willows  from  drying  and 
becoming  brittle  after  they  are  cut  from  the  stocks,  they  diould 
have  their  lower  ends  inserted  about  one  foot  into  the  soil  in  the 
bundled  state ;  or  the  bundles  may  have  their  lower  ends  immersed 
in  a  pool  of  water. 
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CHAPTER    XVI. 

THE  STRIPPING   AND   DBYINQ   OF  BARK   USED   FOR  TANNING. 

1997.  The  stripping  and  drying  of  bark  used  for  tanning  is  an 
important  part  of  forest  operations.  If  not  thoroughly  acquainted 
with  the  proper  manner  of  performing  this  work,  a  forester  may  be 
the  means  of  causing  much  loss  to  his  employer  through  bad  manage- 
ment. We  will  therefore  devote  the  present  section  to  describing 
the  manner  in  which  the  stripping  and  harvesting  of  bark  is  per- 
formed. 

1998.  Although  there  are  various  kinds  of  bark  suitable  for  tan- 
ning purposes,  yet  at  the  present  time  there  are  only  three  kinds  of 
wood  the  bark  of  which  is  used  for  tanning  purposes — namely,  the 
oaky  the  larch,  and  the  birch.  Other  barks  have  been  used  for  the 
purpose,  such  as  willow,  mountain  ash,  Spanish  chestnut,  and  even 
alder,  but  now  that  there  is  a  large  supply  of  oak  bark  imported  into 
this  country  from  the  Continent,  tanners  do  not  use  these,  seeing 
they  can  get  plenty  of  good  oak  bark  at  a  moderate  rate ;  and  it  is  in 
consequence  of  this  large  supply  from  the  Continent  that  the  price  of 
bark  is  now  so  low. 

1999.  It  is  our  intention  to  describe  in  this  section,  as  plainly  as 
we  can,  the  way  in  which  the  operations  of  stripping  and  drying  are 
done ;  and  in  attending  to  this,  we  will  take  up  in  their  order  the 
three  kinds  of  bark  which  we  have  mentioned,  as  being  used  for  tan- 
ning purposes  at  the  present  time — namely,  oak,  larch,  and  birch.    Of 
course,  the  operations  in  each  case  are  almost  alike ;  but  still  there  are 
a  few  minor  differences  which  it  is  necessary  to  refer  to,  in  order  that 
the  stripping  of  each  may  be  properly  gone  about     We  begin  with 
the  stripping  of  the  oak. 

2000.  Oak. — The  best  season  for  stripping  the  bark  of  the  oak  ia 
vvlxen.  the  young  leaves  are  just  beginning  to  expand  fi*om  the  bud. 
Generally  speaking,  it  may  be  said  that  it  will  come  off  from  the  1st 
of  !May  to  the  end  of  June, — ^that  is,  taking  this  country  as  a  whole ; 
hut  a  great  deal  depends  upon  the  part  of  the  country  in  which  the 
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work  is  performed,  and  also  upon  the  earliness  and  lateness  of  the 
season.  In  the  south  of  England,  we  have  seen  the  barking  opera- 
tions commenced  about  the  middle  of  April,  and  all  over  and  every- 
thing completed  by  the  middle  of  May ;  while  again  in  the  central 
and  northern  parts  of  Scotland,  we  have  only  commenced  during  the 
first  week  in  May,  and  continued  peeling  until  the  beginning  of  July. 
In  Ireland,  as  a  general  rule,  oak-peeling  may  be  performed  from 
about  the  end  of  April  to  the  middle  of  Juna 

2001.  Some  time  before  commencing  the  cutting  and  stripping,  the 
forester  should  go  through  the  plantation  himself,  and  mark  all  the 
trees  or  coppice  shoots  that  he  intends  should  be  taken  away.  This 
he  should  do  in  order  that  he  may  have  plenty  time  to  devote  to  the 
work  of  stripping  when  this  is  begun ;  because,  if  the  plantation  be 
extensive,  and  many  hands  employed,  he  will  find  enough  to  do  with- 
out marking,  when  the  people  have  begun  to  work.  When  many  hands 
are  to  be  employed,  therefore,  the  forester  should  have  aU  the  trees 
marked  previous  to  beginning  to  cut  and  strip,  by  which  means  he 
will  be  enabled  to  give  his  undivided  attention  to  the  conducting  of 
the  workpeople  and  their  operations. 

2002.  The  forester's  next  consideration  wiU  be  as  to  the  number 
of  people  he  wiU  have  to  employ,  in  order  to  have  the  work  done 
within  a  given  time ;  and  this  of  course  will  depend  upon  lus  own 
views  as  to  the  time  he  will  have  on  hand,  and  upon  the  extent  of 
the  work  to  be  done.  Our  own  plan  for  arriving  at  a  proper  con- 
clusion in  a  case  of  this  kind  is  as  follows : — 

Supposing  it  is  an  oak  coppice  that  is  to  be  operated  upon*  we 
first  take  three  of  the  shoots  or  trees  that  are  to  be  cut — say,  of  three 
di£ferent  sizes,  one  of  medium  small  size,  one  of  middle  sise,  and 
one  of  a  medium  large  size.  These  we  get  stripped,  including  the 
branches  upon  them;  and  supposing  the  bark  taken  off  the  three 
weighs  39  lb.,  this  gives  13  lb.  as  an  average  of  the  raw  bark 
which  may  be  expected  from  each  tree  to  be  cut.  We  next  find  the 
number  of  trees  to  be  cut  in  all  in  the  plantation,  which  ought  to 
be  known  by  the  forester  in  the  act  of  marking  them.  Snpposiiig, 
then,  that  there  are  7466  trees  in  all  to  be  taken  out»  then,  if  we 
assume  that  the  raw  bark  in  drying  loses  about  one*third  of  its 
weight,  we  have  only  about  8^  lb.,  instead  of  13  lb.,  as  the  weight 
of  bark  off  each  tree  when  dried ;  and  multiplying  7466,  the  number 
of  trees  to  be  cut,  by  8^,  the  number  of  pounds  of  bark  supposed  to 
be  taken  from  each  tree,  we  have  in  all  61,594  lb.,  or  fully  27  tons. 
From  the  above  method  of  calculation,  the  forester  may  come  very 
near  the  truth;  and  we  generally  come  within  5  per  cent  of  the 
truth  by  going  to  work  in  this  way. 

2003.  Having  ascertained  that  27  tons  of  bark  are  likely  to  be 
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taken  from  the  plantation,  the  next  point  is  to  ascertain  what 
nnmber  of  people  will  be  required  to  strip  this  in  2  7  days — to  which 
we  shall  suppose  that  the  forester  is  obliged  to  confine  himself.  We 
calculate  that  in  order  to  strip  one  ton  of  bark  in  the  day,  including  all 
the  necessary  operations  pertaining  thereto,  the  following  people  will 
be  required : — 

1  stout  boy,  stripping  bottoms  of  steins,  at  Is.  6d.  per  daj, 

1  man  *'  laying  in  "  these,  at  3e.  per  day, 

2  cutters,  at  3s.  per  day, 

2  pnmers  of  trees,  at  S^.  6d.  per  day, 

3  lads  pruning  branches,  at  Is.  6d.  per  day, 
2  boys  cariying  branches,  at  Is.  per  day, 

1  man  putting  up  stages,  and  attending  to  bark  on  them 

at  28.  6d.  per  day,    '     . 

2  lads  carrying  bark  to  stages,  at  Is.  6d.  per  day, 
12  women  or  boys  stripping,  at  Is.  6d.  per  day, 
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The  above  may  be  considered  a  fair  estimate  of  the  number  of 
hands,  and  the  amount  of  expenses  that  will  be  required  in  order  to 
strip  one  ton  of  oak  bark  in  a  day ;  but  a  great  deal  depends  upon 
the  size  of  the  trees,  upon  the  rate  of  wages  in  the  district,  and  upon 
the  aptitude  of  the  people  employed  for  the  work. 

2004.  We  will  now  describe  the  duties  of  each  of  the  people 
mentioned  in  the  statement     Before  the  trees  are  cut  down,  a  boy 
proceeds  to  strip  off  the  bark,  to  the  height  of  about  3  feet  from  the 
ground,  right  round  the  stem  of  each  tree.     This  is  done  in  order  to 
prevent  any  waste  of  bark  when  the  trees  are  being  cut  down ;  and 
the  more  readily  to  allow  the  cutters  to  apply  their  axes  and  saw. 
If  it  is  intended  that  the  stools  of  the  trees  to  be  cut  are  to  bear 
coppice  growths,  the  boy  should  have  instructions  to  be  very  careful 
not  to  tear  away  any  of  the  bark  from  the  bottom  of  the  tree,  or 
from  that  part  which  is  to  be  left  as  the  stock  after  the  tree  is  cut. 
If  this  is  not  attended  to,  the  after-growths  will  be  prevented  from 
coining  away ;  and  in  order  to  keep  the  stock  uninjured,  before  the 
1>o7  strips  off  the  bark,  he  should  first  notch  it  through  to  the  wood, 
all  round  the  tree,  with  a  light  hatchet  or  handbill,  about  an  inch  or 
80  above  the  surface  of  the  ground,  and  also  about  3  feet  from  the 
ground.     He  will  next  strip  off  the  piece  of  bark  with  the  barking- 
iron,  in  the  same  way  as  is  done  by  the  regular  strippers — and  should 
endeavour  to  take  it  off  as  whole  as  possible,  in  order  to  have  the 
taken  from  the  butt  of  the  tree  as  a  covering  for  the  smaller 
on  the  ranges.     In  this  way  he  should  proceed  from  tree  to 
before  the  cutters,  stripping  the  lower  part  of  each  in  the  same 
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A  man  will  next  follow  with  an  a^ce,  and  ''  lay  in  "  the  ontspread- 
ing  parts  of  the  bottoms  of  the  stems  of  the  trees,  in  order  to  prepare 
them  for  the  saw.  This  should  be  done  in  a  neat  workmanUke 
manner,  and  in  such  a  way  as  not  to  injure  the  stocka  We  are 
assuming  that  the  trees  are  all  to  be  cut  with  the  cross-cut  saw,  and 
we  would  certainly  recommend  this  to  be  done  in  all  cases  where 
they  are  over  6  inches  diameter  at  the  bottom.  We  know  that  it  is 
the  custom  in  many  parts  of  the  country,  and  especially  in  England, 
to  fell  all  trees  with  the  axe,  without  any  attention  being  paid  to  their 
size.  We  have  had  a  good  deal  of  experience  in  this  matter,  and  can 
only  say  as  the  result,  what  we  have  already  stated — ^namely,  that  all 
trees  over  6  inches  diameter  should  be  cut  down  with  the  cross-cut 
saw.  The  chief  advantages  of  this  mode  are  briefly  these — a  saving 
of  timber,  neatness  of  appearance,  and  (after  a  little  use)  ease  to  the 
cutters. 

2005.  After  the  men  have  cut  down  the  tree  with  the  saw,  other 
two  men  will  follow  with  hatchets,  and  prune  the  branches  from  it ; 
and  in  doing  this  they  should  be  careful  to  cut  ofif  the  branches  in 
such  a  way  as  not  to  destroy  the  bark  upon  the  main  stem  of  the 
tree.  The  hatchets  used  for  this  work  should  be  of  a  lighter  descrip- 
tion than  those  used  by  the  cutters,  and  should  be  broader  on  the 
face. 

2006.  These  men  are  followed  by  three  strong  lads  with  hand- 
bills, of  the  description  shown  in  fig.  158,  which  are  kept  sharp  both 

on  the  curved  side  a,  and  upon  the  straight 
^*«- 1^-  face  6.    With  these  handbills  they  will  clear  the 

branches  of  all  twigs,  and  cut  them  up  into 
lengths  of  about  4  feet.     All  branches  should 
be  thus  dealt  with,  down  to  those  of  about  1 
inch  in  diameter  at  the  small  end.     As  they  are  pruned  out  and  cut 
into  lengths,  they  shoidd  be  thrown  regularly  into  heaps  by  them- 
selves, so  that  they  may  be  readily  lifted  and  carried  out  of  the  wood 
by  the  next  party.     Of  course,  when  large  trees  are  cut  down,  xnaay 
of  the  branches  will  be  much  too  large  to  be  cut  in  this  manner  by 
the  lads.     These  can  be  left  uncut,  to  be  stripped  by  those  who  are 
taking  the  bark  off  the  trunks  of  the  trees  in  the  usual  way.     It  will 
be  the  duty  of  the  forester  to  see  that  these  lads  do  not  pass  over 
any  of  the  branches,  for  this  they  are  very  apt  to  do,  in  order  to  keep 
up  with  the  men  in  front ;  and  by  thus  passing  over  some  of  the 
branches,  a  considerable  quantity  of  bark  may  be  lost. 

2007.  Other  two  boys  will  now  take  the  branches  that  have  been 
put  in  bundles,  and  carry  them  out  to  the  nearest  road  in  the  wood, 
or  other  convenient  place,  in  order  to  be  stripped  of  their  bark  in  tht 
way  in  which  we  will  describe  farther  on. 
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Fig.  169. 


2008.  After  the  trees  have  been  cut  down  and  pruned  of  their 

branches,  a  few  of  the  workpeople  should  begin  to  strip  them  of 

their  bark.     The  tools  they  will  require  are  a  mallet,  a  handbill,  and 

a  stripping-chisel  or  peeling-iron,  and  also,  if  the  trees  are  small,  a 

pair  of  forked  stakes.     The  mallet  is  of  the  form  represented  in  fig. 

159,  and  the  head  should  be  made  of  good  ash,  4  inches  square  at 

the  flat  part  a,  and  about  6  inches  deep  to  the 

sharp  part  at  h;  while  the  handle  may  be  of 

pine,  as  it  is  more  soft  and  cool  for  the  hand 

than  any  other  kind  of  wood,  and  should  be 

10  inches  in  length.     These  mallets  are  used  for 

beating  the  bark  upon  the  wood  when  it  does 

not  come  off  easily  with  the  peeling-iron,  and  should  only  be  used 

when  the  bark  cannot  be  got  off  otherwise.     The  stripping-chisel  or 

peeling-iron,  which  is  shown  in  fig.  160,  should  be  made  of 

good  iron,  about  2  J  inches  on  the  face  a,  and  the  hose  b  ^^^' 

may  be  about  4  inches  in  length,  while  the  handle  e,  which 

is  of  wood,  may  be  about  8  inches  long.     The  one  side  of 

the  iron  should  be  a  little  curved,  so  as  the  more  readily  to 

go  round  the  tree  in  taking  off  the  bark. 

2009.  In  stripping  the  trees,  it  is  usual  for  two  peo- 
ple to  go  together  to  each  tree,  so  as  the  more  readily  to 
assist  each  other  in  the  work.  As  we  have  already  said, 
if  the  trees  are  not  too  heavy,  two  forked  stakes,  the 
same  as   those   used  in   putting  up  the   stages,  may  be 

•used,  upon  which  to  lay  the  end  of  the  tree.     These  are  placed  in 
the  ground  in  a  slanting  position  opposite  to  each  other,  so  that  when 
the  one  end  of  the  tree  is  lifted  and  put  upon  them,  the  one  counter- 
acts the  power  of  the  other,  and  thus  the  p.    ^^^ 
tree  is  kept  steady  upon  them  (see  fig.  161). 
When  the  tree  is  thus  lifted  up,  one  of  the 
peelers  will  take  a  handbill,  of  the  descrip- 
tion shown  in  fig.  1 5  8,  and  with  it  cut  the  bark 
right  round  the  tree,  into  lengths  of  about 
30  inches,  beginning  at  the  thick  end.     This 
being  done  from  end  to  end  of  the  tree,  he 
will  then,  with  the  same  implement,  cut  it 
longitudinally  from  the  one  end  to  the  other — the  bark  being  thus 
divided  as  shown 

-        ^-       -ICO     1.    7.  Fig.  162. 

in  ng.  162,  h,  o 
representing    the  a 
transverse     cuts, 
and  a,  a  the  lon- 
gitudinal cut     While  the  one  peeler  is  thus  engaged,  the  other  will, 
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with  the  flat  end  of  Ids  mallet,  beat  the  surface  of  the  hark  all  round 
the  tree.     We  do  not  mean  it  to  be  understood,  however,  that  we 
advise  beating  with  the  mallet  in  all  cases,  but  only  in  such  as  when, 
on  trjring  to  strip  it  off  with  the  peeling-iron,  it  will  not  come  off 
readily.     In  many  parts  of  England,  where  the  bark  generally  comes 
off  the  trees  more  readily,  no  beating  is  required  at  all ;  but  usuaUy  in 
Scotland  beating  has  to  be  practised  to  some  extent.     If  the  sap  is 
well  up  in  a  tree,  very  little  use  will  be  found  for  the  mallet ;  and  it 
will  be  found  that  some  trees  are  veiy  readily  stripped,  while  others 
close  to  them  will  be  very  difficult  to  strip.     If  beating  has  to  be 
done,  it  should  be  done  very  softly  and  slightly,  and  on  no  account 
in  a  rough  or  heavy  manner,  for  such  a  course  would  injure  the 
colour  of  the  bark  when  dried.     The  thinner  the  bark  is,  the  less 
beating  will  be  required,  while  thick  strong  bark  is  generally  more 
difficult  to  come  off.     All  this  the  people  who  are  employed  should 
be  made  aware  of,  as  the  more  knowledge  they  have  of  the  real 
nature  of  the  work,  the  more  profitable  they  are  as  workmen.    As 
soon  as  the  person  has  got  the  bark  cut  into  lengths  in  the  manner 
described,  he  will  take  his  stripping-chisel  and  separate  the  bark  &om 
the  wood,  taking  it  off  ia  pieces  corresponding  to  the  cuts  he  made 
with  the  bill ;  and  as  he  takes  off  each  piece,  he  will  lay  it  aside  in 
a  heap  with  the  other  bark  on  the  same  tree.     In  this  way  the  one 
will  follow  the  other  in  close  succession ;  and  as  soon  as  one  tree  is 
stripped  of  its  bark,  they  will  throw  it  off  the  forked  stakes  and  pro- 
ceed to  another.     In  case  the  trees  are  too  large  and  heavy  to  put 
upon  the  forked  stakes,  the  people  will  first  remove  the  bark  from 
the  uppermost  side,  and  then  get  the  tree  turned  over,  when  it  can  be 
removed  altogether.     It  may  be  necessary  to  have  a  man  in  this  case, 
to  assist  in  turning  the  trees  for  all  the  people  employed  stripping 
them. 

2010.  At  the  same  time  that  some  of  the  people  are  employed 
at  the  trees  themselves,  the  others  will  require  to  be  stripping  the 
branches,  that  were  cut  into  lengths  and  carried  out  to  the  road. 
Each  person  shoidd  have  a  heap  of  the  branches  to  strip  by  himself, 
as  by  this  mode  the  workpeople  generally  do  their  work  better  and 
more  quickly ;  and  each  should  be  provided  with  a  flat  smooth  stone, 
from  8  to  10  inches  square  on  the  top,  and  about  6  inches  deepi 
This  arrangement  made,  the  stripper  will  sit  down  upon  the  ground, 
keeping  the  bundle  of  small  wood  to  be  stripped  upon  his  left  side, 
and  placing  the  stone  upon  the  ground  close  to  his  left  side  also,  ^th 
the  smoothest  side  uppermost.    He  will  next  take  a  branch  in  his  left 
hand,  and  lay  it  upon  the  stone,  and  with  the  flat  part  of  the  maUfiit 
he  will  beat  the  branch  pretty  firmly,  till  the  bark  opens  from  the 
wood,  moving  it  along  from  one  end  to  the  other,  and  applying  tlifi 
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mallet  at  the  same  time.  After  the  branch  has  been  thus  beaten 
from  end  to  end,  the  bark  will  come  off  easily  with  the  hand,  or  if  it 
should  still  stick  to  the  wood,  the  chisel  can  be  applied  to  take  it  off. 
In  taking  off  the  bark  from  the  branches,  it  should  be  kept  in  as  long 
lengths  as  possible,  and  laid  in  a  bundle  by  itself  beside  the  operator, 
who  will  in  this  manner  strip  all  the  branches  in  the  heap  beside 
him :  and  in  the  same  way  all  the  other  strippers  should  be  employed. 

2011.  As  the  bark  is  taken  off  the  trees,  and  laid  aside  in  heaps, 
it  should  be  carried  away  by  two  lads,  whose  duty  it  will  be  to  take 
it  to  the  man  who  is  putting  up  the  stages,  and  attending  to  the 
drying  of  the  bark  on  them.  The  bark  from  the  branches  can  be 
carried  to  the  drying-stages  at  any  time  when  a  sufficient  quantity  is 
taken  off,  say  in  the  middle  of  the  day,  and  in  the  evening  before 
closing  work. 

2012.  The  duty  of  putting  up  the  stages,  and  of  attending  to  the 
proper  drying  of  the  bark,  should  always  be  intrusted  to  a  careful 
person,  who  has  had  some  experience  in  this  work  before.  In  fact, 
this  is  the  most  important  work  of  all  in  connection  with  the  strip- 
ping and  drying  of  any  kind  of  bark,  and  in  wet  or  showery  weather 
it  becomes  a  very  difficult  matter  in  many  cases  to  get  bark  properly 
dried  at  alL  The  drying  stages  should  be  erected  on  some  open  and 
airy  part  of  the  plantation,  or,  if  possible,  upon  the  outside  of  it, 
where  a  free  circulation  of  air  will  be  continually  had,  and  where  the 
sunshine  may  be  upon  the  stages  at  some  part  of  the  day,  or  as  long 
during  the  day  as  possible.  On  this  greatly  depends  the  proper 
Becnring  of  the  bark  in  good  condition ;  and  if  it  is  not  attended  to, 
and  the  stages  put  up  on  a  damp  and  sheltered  situation,  or  under 
the  drip  of  trees,  the  result  will  be  that  the  bark  will  take  a  long 
time  to  dry,  if  it  ever  does  become  properly  dry,  and  will  cause 
almost  double  the  expense  in  curing,  that  it  would  do  if  properly 
attended  to.     These  stages  are  put  up  as  follows  : — From 

among  the  stripped  sticks  collect  a  number   of   forked 

stakes,  of  the  form  shown  in  fig.  163  :  these  may  be  from 

2^  to  3  inches  in  diameter,  and  about  3^  feet  long.   They 

should  be  driven  into  the  ground  in  pairs  right  opposite  to 

one  another,  and  in  two  rows,  as  represented  in  fig.  164. 

A  general  view  of  the  stage  complete  is  hero  shown,  a  a  a 

representing  a  front  view  of  the  forked  stakes  as  they  aro 

driven  into  the  ground,  and  c  c  c  the  tops  of  the  row  be« 

hind  and  opposite  to  them.     The  distance  between  the  two 

TOWS  may  be  about  two  feet,     hi  h  represent  pieces  of 

the  stripped  sticks  resting  between  each  pair  in  their  forked  tops, 

and  d  d  small  trees  of  about  2  or  3  inches  diameter,  laid  along  on 

them  for  the  purpose  of  supporting  the  bark.     The  distance  between 
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these  forked  stakes,  when  driven  into  the  ground,  may  be  about  4 
feet  in  the  row ;  and  in  order  that  the  rain  may  fall  readily  off  the 


Fig.  16i. 


bark  on  the  stage,  the  front  row  should  be  driven  in  with  their  tops 
about  4  inches  lower  than  the  back  one.  As  soon  as  the  bark  is 
brought  from  the  strippers  by  the  lads,  the  man  should  place  it  upon 
the  stages.  In  laying  the  bark  upon  the  stage,  great  care  should 
be  taken  to  put  it  on  in  a  regular  manner,  and  lying  all  one  way, 
like  drawn  straw.  The  whole  bark — ^taking  that  stripped  from  the 
branches  first — should  be  put  on  in  a  loose  state,  and  by  no  means 
pressed  together,  but  kept  open,  in  order  to  allow  the  air  to  pass  freely 
through  it  The  bark  should  never  be  laid  on  thicker  than  about  6 
inches,  and  should  always  be  placed  with  the  inner  or  white  side 
downwards ;  while  on  the  top  of  the  whole,  as  it  is  finished,  the  larger 
pieces,  taken  from  the  trunks  of  the  trees,  should  be  laid  on  outside 
uppermost,  in  order  to  keep  rain  from  going  down  through  it. 

We  have  seen  foresters  cure  their  bark  by  placing  one  end  of  each 
piece  upon  the  ground,  and  the  other  resting  upon  a  single  row  of 
small  trees  supported  on  forked  stakes.  We  cannot  do  otherwise 
than  condemn  this  plan,  as,  however  well  it  may  dry  in  a  veiy 
favourable  season,  it  could  not  be  well  cured  during  even  a  moder- 
ately favourable  one.  When  bark  is  placed  with  one  end  upon  the 
ground,  it  absorbs  moisture  from  it,  thus  causing  the  bark  to  be  difiGi- 
cult  to  dry,  and  in  damp  weather  often  rotting  it  altogether. 

2013.  When  the  bark  has  stood  for  a  few  days  upon  the  stages, 
it  ought  to  be  all  gone  over  and  turned.  In  the  act  of  turning,  all 
the  freshest  or  greenest  pieces  should  be  kept  to  the  top,  mixing  all 
the  bark  properly,  but  always  taking  care  to  keep  the  outside  of  the 
bark  uppermost,  and  keeping  as  many  large  pieces  on  the  top  as 
possible.  Some  recommend  the  turning  over  of  the  bark,  so  that  ibe 
side  which  formerly  was  up  may  be  put  down.  This  is  a  bad  plan 
in  our  opinion,  as,  from  the  bark  curling  in  at  the  edges  when  moder- 
ately dry,  the  water  lodges  in  it  as  in  a  waterspout,  and  ttus  invari- 
ably spoils  the  bark.  It  must  also  be  remembered  that  when  the 
bark  is  turned  over  in  this  way,  the  action  of  the  sunshine  on  the 
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inner  sides  of  the  pieces  exposed  decreases  the  weight  of  the  material, 
and  also  extracts  much  of  its  most  valuable  tanning  properties. 

2014.  If  the  weather  continue  fine,  the  bark  may  be  dry  enough 
in  the  course  of  eight  or  ten  days  from  the  time  of  stripping ;  but  if 
it  is  dull  and  cloudy,  two  weeks  may  not  be  enough;  and  wet 
weather  may  cause  much  trouble  in  the  drying.  No  specified  time 
can  be  mentioned  as  to  how  long  it  may  take  to  be  in  proper  condi- 
tion for  stacking,  as  this  altogether  depends  upon  the  state  of  the 
weather,  and  upon  the  situation  of  the  drying  stages.  Whatever 
time  it  may  take,  it  should  be  repeatedly  turned,  as  we  have  recom- 
mended, in  fine  weather,  and  great  care  should  be  taken  to  see  that 
the  bark  does  not  get  mouldy  or  damped  in  any  way.  In  wet 
weather  it  ought  not  to  be  touched,  but  as  soon  as  a  fine  day  comes, 
aU  hands  should  be  put  on  to  mix  it  as  described.  Its  being  properly 
dry  may  easily  be  known  by  all  the  natural  sap  being  out  of  it,  and 
by  its  being  hard  and  brealdng  on  trying  to  bend  it.  When  properly 
cured  it  should  be  of  a  cream  colour  inside.  When  of  a  dark  brown 
colour,  it  is  plain  that  the  bark  has  been  injured  by  wet ;  and  when 
this  is  the  case,  a  lower  price  will  be  given  for  it  The  more  quickly 
it  is  cured,  the  better  it  is  in  its  tanning  qualities. 

2015.  When  there  is  a  large  quantity  of  bark  to  be  stripped  in 
one  district,  and  when  there  is  the  prospect  of  wet  weather  at  the 
time  of  the  operation,  a  good  plan  is  to  erect  a  temporary  shed  on 
an  open  and  airy  part  of  it,  in  which  to  dry  the  bark.     This  shed 
may  be  erected  on  stout  posts  fixed  in  the  ground — say  at  6  feet 
apart  in  the  line  of  one  of  its  sides — and  it  may  be  made  of  any 
height,  length,  or  breadth,  according  to  the  quantity  of  bark  to  be 
cured.     The  sides  should  be  left  open,  to  admit  aU  the  air  possible, 
but  it  should  be  covered  on  the  top  with  deals,  which  should  be 
overlapped  and  nailed  on,  so  as  to  prevent  rain  from  getting  through, 
and  wind  from  displacing  them  while  the  work  is  in  operation,  and 
the  roof  should  be  made  to  project  some  12  inches  over  the  line  of 
the  side-posts,  in  order  to  throw  the  rain  weU  out  from  the  sides. 
In  this  open-sided  shed  stages  should  be  erected,  3,  4,  or  5  tier  in 
depth,  on  which  the  bark  is  laid  to  dry ;  and  these  stages  may  be 
made  with  rough  wood  to  such  an  extent  as  may  be  found  necessary 
for  the  curing  of  the  quantity  of  bark  on  hand.     In  a  shed  of  this 
kind,  however,  the  bark  dries  slowly  as  compared  with  that  dried 
outside ;  but  there  is  this  great  advantage  gained,  that  it  is  not  ex- 
posed to  wet.     In  order  to  dry  it  as  quickly  as  possible,  stages 
should  be  erected  outside,  all  round  the  shed,  on  which  the  bark  in 
the  shed  should  be  laid  during  good  weather,  and  when  there  is  the 
appearance  of  rain  it  can  be  removed  to  the  stages  inside,  to  keep  it 
dry.     In  this  way  ai^y  quantity  of  bark  may  be  cured,  even  although 


650  STRIPPING  AND  DBYING  OF 

« 

the  weather  should  prove  wet  betimes,  as  it  can  always  be  exposed 
to  the  open  air  in  favourable  weather,  and  kept  dry  in  tiie  shed  when 
that  is  unfavourable.  Every  advantage  should,  however,  be  taken  of 
an  opportunity  of  putting  the  bark  outside,  and  on  no  account  should 
it  be  kept  in  a  shed  unless  the  weather  is  such  that  it  cannot  well 
be  cured  otherwise.  When  drying  in  a  shed,  care  should  be  taken 
that  the  bark  does  not  get  moxddy,  as  it  is  very  apt  to  do  if  kept  in 
a  dose  confined  place.  -  Frequent  turning  is  the  only  remedy  against 
thia,  and  all  mouldy  pieces  should  either  be  cleaned  or  thrown  away 
altogether. 

2016.  When  thoroughly  dry,  the  bark  can  either  be  sold  to  the 
tanners  at  once,  as  it  lies  on  the  stages,  or  may  be  put  in  a  stack,  and 
kept  thus  until  it  can  be  sold  to  advantage.  It  is  sometimes  sold 
unchopped,  but  very  often  is  delivered  over  to  the  purchaser  in  bags, 
chopped  into  small  piece&  We  shall  suppose  that  the  quantity  of 
bark  under  our  notice  has  to  be  built  in  a  stack,  and  afterwards  sent 
away  in  bags. 

2017.  The  stack  or  rick  should  be  built  in  an  open  airy  place, 
where  it  will  be  exposed  to  drying  winds,  and  where  it  will  get 
plenty  of  sunshine.     First  form  a  good  bottoming  or  foundation  for 
the  stack,  by  cutting  any  useless  pieces  of  timber  to  the  same  length 
as  the  breadth  of  the  stack  required ;  and  having  these  placed  for 
the  breadth  of  the  stack,  other  pieces  should  be  cut  for  the  lengthy 
and  placed  across  the  first  ones.     In  this  way  a  foundation  can  be 
made,  which  will  at  once  keep  the  stack  off  the  ground,  and  allow  a 
free  current  of  air  to  pass  through  below  it.     The  logs  need  not  be 
very  thick,  but  sufficient  to  keep  the  bark  at  the  bottom  of  the  stack 
about  a  foot  from  the  ground ;  while  any  openings  that  may  be  in 
the  framework  thus  made,  can  be  filled  up  by  placing  a  few  of  the 
stripped  branches  across  them  to  prevent  the  bark  falling  thiouglL 
In  forming  the  rick,  it  ought  not  to  be  made  wider  than  7  or  8  feet 
at  the  bottom,  but  can  be  made  of  any  length  to  suit  circumstances 
When  making  the  bottom,  it  is  a  good  plan  to  erect  a  few  upright 
poles  along  both  ends  of  the  stack,  for  the  purpose  of  guiding  the 
builders,  and  keeping  the  stack  steady.     These  should  be  put  into 
the  ground  about  2  feet,  and  each  should  have  a  stay,  in  order  to 
prevent  them  from  giving  way  with  the  weight  that  will  be  upon 
them  while  the  stack  is  being  built     We  need  not  add  more  as  to 
the  building  of  the  stack,  than  to  mention  that,  as  the  work  goes  on, 
the  heart  or  middle  should  be  well  filled  up  with  small  bark,  so 
that  the  middle  of  the  rick  shall  always  be  higher  than  the  aides, 
and  thus  cause  the  side  pieces  of  bark  to  slope  downwards  tovaids 
the  outside  of  the  rick.     The  object  of  this  is  to  prevent  the  rain- 
water from  getting  into  the  heart  of  the  rick,  which  it  would  be 
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certain  to  do,  were  the  outside  pieces  of  bark  either  level  or  sloped 
inwards.  The  height  of  the  stack  may  be  in  proportion  to  the 
breadth,  but  should  not  be  more  than  about  8  feet  from  the  ground 
to  the  eave.  The  eaves  should  be  made  to  project  over  the  sides 
sufficiently  to  throw  off  the  rain,  and  the  top  of  the  stack  above  the 
eaves  should  be  made  as  steep  as  possible,  and  thatched  with  tibe 
largest  flat  pieces  of  bark  that  can  be  had.  Other  kinds  of  thatch 
are  sometimes  used,  such  as  branches  of  trees,  ferns,  and  broom ;  but 
we  find  that  when  the  largest  pieces  of  the  bark  are  properly  laid 
on,  much  in  the  same  manner  as  the  slates  on  a  house-top,  they 
make  the  best  thatch,  as  they  admit  a  free  current  of  air,  while 
they  at  the  same  time  keep  out  the  rain. 

2018.  If  the  forester  has  to  deliver  the  bark  to  the  tanner,  it  will 
require  to  be  chipped  and  sent  off  in  bags.  In  chipping  bark,  it  is 
merely  cut  into  small  pieces  of  about  3  inches  square,  and  these  are 
filled  into  large  bags  for  the  purpose.  Each  bag  as  it  is  filled  is 
weighed,  so  that  in  this  way  the  bark  is  sold  by  the  ton  to  the 
purchaser.  There  is  now  a  machine  for  chopping  bark,  somewhat  in 
the  style  of  a  chafif-cutter,  which  may  be  driven  by  a  horse,  but  as 
we  have  not  seen  it  at  work,  we  do  not  profess  to  give  an  opinion  as 
to  its  merits. 

2019.  Larch. — We  need  not  enter  into  many  details  in  regard  to 
Uie  stripping  and  drying  of  larch  bark,  but,  as  we  have  already  said 
at  the  beginning  of  this  section,  merely  mention  any  differences  that 
are  necessaiy  in  the  work. 

Larch  is  not  now  so  frequently  stripped  of  its  bark  as  it  used  to 
be,   as,  from  the  large  importations  of  foreign  oak  bark  into  the 
country,  there  is  very  little  demand  for  bark  of  this  kind.     Of  course 
it  does  not  possejss  tJie  tanning  qualities  in  such  a  great  degree  as 
the  oak,  and  for  this  reason  it  does  not  meet  with  such  a  sale,  nor 
bring  such  a  good  price.     Frequent  objections  have  been  raised  by 
wood-merchants  who  buy  larch  timber  to  its  being  peeled  at  all,  for 
the  reason  that  if  the  wood  is  left  for  any  length  of  time  after  being 
peeled  it  becomes  cracked,  especially  so  if  the  weather  happens  to  be 
hot  and  dry  at  the  time.     We  have  often  observed  instances  of  this, 
-where  young  larch  poles  that  had  been  lying  exposed  to  the  influence 
of  hot  sunny  weather  had  become  split  up  in  several  places  almost  to 
the  heart  of  the  wood.     This  is  sometimes  a  matter  of  some  import- 
ance, and  raises  the  question  whether  it  is  not  better  to  leave  larch 
-without  being  stripped  at  all.     However,  we  are  of  opinion  that  if 
pioperly  looked  after,   and  not  allowed  to  lie  too  long  after  being 
peeled,  larch  can  be  stripped  of  its  bark  to  great  advantage.     The 
principal  advantage  gained  by  removing  the  bark  from  the  larch  is, 
tJiat  a  great  saving  is  effected  in  the  after  carriage  of  the  timber. 
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We  have  often  had  occasion  to  notice  that  larch  trees,  cut  down  and 
sold  for  pitwood,  after  being  peeled  lost  more  than  a  third  of  their 
weight ;  so  that  in  this  case — ^where  the  wood-merchant  had  a  long 
carriage  to  pay — he  saved  a  considerable  amount  in  the  carriage  of 
the  timber.  The  price  obtained  for  the  bark  will  generally  pay  all 
expenses  of  felling  the  trees,  and  of  stripping  and  curing  tiie  bark; 
80  that  the  saving  in  the  carriage  is  all  a  gain  to  the  purchaser  of  the 
timber.  We  are  therefore  of  opinion  that  larch  should  be  peeled,  if 
a  sale  can  be  had  for  the  bark  at  all,  and  especially  where  there  is 
any  considerable  distance  to  convey  the  timber. 

Larch  may  be  stripped  &om  about  the  middle  or  end  of  April  to 
late  in  the  season,  and  the  time  for  peeling  may  be  judged  in  the 
same  way  as  the  oak — ^namely,  when  the  young  leaves  are  expanding 
from  the  bud.  Much  depends  on  the  season  and  on  the  locality, 
as  to  the  time  to  begin.  With  regard  to  the  actual  operations  of 
stripping  the  bark  of  the  larch,  they  are  in  all  respects  similar  to 
those  practised  in  the  stripping  of  the  oak — ^with  the  exception  that^ 
in  stripping  larch  bark,  none  is  taken  from  the  branches  of  the  trees, 
but  merely  that  from  the  stem.  The  mallet  is  seldom  found  neces- 
sary, as  when  the  bark  on  the  tree  is  cut  into  lengths  in  a  similar 
way  to  what  we  have  recommended  in  stripping  the  oak,  it  comes 
off  easily  with  the  stripping  chiseL  In  stripping  the  larch,  fewer 
hands  will  be  required  to  strip  one  ton  per  day  than  we  have  already 
stated  as  being  required  for  the  oak.  The  following  statement  is  our 
estimate  as  to  cutting  larchwood,  and  stripping  and  curing  per  ton  of 
the  bark : — 


1  stout  boy,  Btripping  lower  part  of  Btems,  at  Is.  6d.  per  day, 

1  man,  laying  in  roots,  at  38.  per  day, 

2  cutters,  at  38.  per  day, 
2  pruners  of  trees,  at  28.  6d.  per  day, 

1  man,  putting  up  stages,  &c.,  at  28.  6d.  per  day, 

2  lads,  carrying  bark  to  stages,  at  Is.  6d.  per  day, 
6  women  or  boys  stripping,  at  Is.  6d.  per  day, 
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2020.  We  would  recommend  that  larch  bark  be  dried  upon  stages 
in  quite  the  same  way  as  is  done  with  the  oak ;  still  this  may  be 
more  easily  done  by  placing  the  lightest  of  the  larch  trees  upon  the 
ground,  or  upon  forked  stakes,  and  putting  the  bark  on  them. 
Larch  bark  usually  dries  in  a  shorter  time  than  oak  bark,  and  is 
much  less  liable  to  injury,  although  all  due  care  must  be  exerciaed 
in  the  work,  or  quantities  may  become  damaged  if  not  properly 
attended  to.  We  have  seen  it  dried  and  put  into  the  stack  in  foiu 
days  after  being  stripped ;  but  that  was  in  a  very  favourable  seasoa 
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The  stack  is  put  up  in  quite  the  same  way  as  we  have  described  for 
the  building  of  an  oak  bark  stack,  and  special  attention  should  be 
paid  that  all  the  bark  is  perfectly  dry  before  being  put  into  it. 

2021.  Instead  of  being  chipped  into  small  pieces  with  an  edged 
tool,  this  kind  of  bark  is  very  often  threshed  with  flails.  In  doing 
this,  a  tarpaulin  or  waterproof  sheet  is  laid  out  on  the  ground,  and 
on  it  the  bark  is  placed,  and  the  flails  applied.  The  bark  being  dry 
and  brittle,  it  easily  breaks  into  pieces,  and  can  be  filled  into  bags  as 
the  work  of  threshing  proceeds.  The  work  can  be  done  readily  in  this 
way,  and  generally  at  the  rate  of  one  ton  per  man  per  day. 

2022.  Birch, — ^As  is  the  case  with  the  larch,  there  is  now  com- 
paratively little  demand  for  birch  bark.  In  some  places,  however, 
the  bark  of  the  birch  is  still  used  for  tanning,  although  not  nearly  to 
such  an  extent  as  formerly. 

Birch  may  be  stripped  nearly  a  month  earlier  than  the  oak ;  but, 
as  we  have  already  said  in  regard  to  both  oak  and  larch,  the  best 
season  to  begin  may  easily  be  known  from  the  young  buds  beginning 
to  burst.  "So  definite  rule  can  be  laid  down  for  this,  all  depending 
on  the  weather  and  the  part  of  the  country  where  the  stripping  is  to 
be  performed. 

In  the  stripping  of  birch  bark  the  same  process  is  gone  through  as 
with  the  oak.  It  is  much  more  easily  dried  than  the  oak,  and  is 
generally  put  upon  a  few  sticks  on  the  ground  to  dry. 

Unless  it  has  to  be  sent  a  long  distance  to  the  tanyard,  this  bark 
is  generally  sent  direct  from  the  stages  unchipped ;  but,  if  necessary, 
it  can  be  stacked,  and  afterwards  chipped  and  bagged  in  quite  the 
same  way  as  oak  bark.  As  the  bark  is  of  little  value,  however,  it 
will  be  found  necessary  to  expend  as  little  time  and  labour  upon  it 
as  is  consistent  with  its  proper  diying  and  harvesting. 

2023.  Having  now  described  the  manner  in  which  the  stripping 
and  drying  of  the  different  kinds  of  native  barks  are  performed,  we 
will,  in  concluding  this  section,  offer  a  few  general  remarks,  in  addi- 
tion to  what  we  have  already  stated  in  regard  to  each. 

2024.  The  first  opportimity  of  the  season  should  be  taken  advan- 
tage of  to  begin  the  work  of  stripping,  as  it  will  be  found  that  bark 
stripped  late  in  the  season  is  never  so  valuable  as  that  done  early. 
The  work  should  be  commenced  as  soon  as  the  trees  will  strip ;  and 
if  it  shoxdd  be  found  that  some  of  them  do  not  strip  so  freely  as 
others,  these  can  be  left  until  later,  when  the  plantation  can  be  gone 
over  again.  Another  advantage  derived  from  an  early  start  is,  that 
when  the  stools  are  intended  to  bear  coppice  growths,  these  come  up 
with  far  more  vigour  than  they  would  otherwise  do  if  the  trees  were 
cut  later  in  the  season. 

2025.  If  wood  be  allowed  to  lie  more  than  one  day  unstripped 
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after  being  cut,  it  will  not  part  with  the  bark  so  easily  as  when  newly 
cut.  The  forester,  therefore,  should  observe  this,  and  be  careful  not 
to  allow  one  party  to  fall  behind  another,  so  as  to  keep  the  wood  lying 
for  any  time  unstripped.  Much  of  the  quickness  of  getting  through 
with  the  work  will  depend  upon  this.  The  more  healthy  any  tree  is, 
the  more  easily  is  the  bark  removed  firom  it,  and  the  earlier  in  the 
season  will  it  be  ready  for  stripping.  An  unhealthy  tree  never  parts 
with  its  bark  readily.  Much  of  the  success,  therefore,  in  stripping  wood 
will  depend  upon  the  healthy  nature  of  the  trees ;  and  the  unhealthi- 
ness  of  a  tree  may  be  known  very  easily  by  its  being  longer  in  coming 
into  leaf  than  others  of  its  own  species  which  are  in  a  healthy  state. 

2026.  It  often  happens  that  there  are  quantities  of  moss,  &c.,  on 
the  trees  that  are  to  be  stripped.  In  this  case  it  will  be  necessary 
to  appoint  a  person,  whose  duty  it  will  be  to  scrape  all  moss  off  the 
trees  immediately  after  they  are  cut  down  and  pruned  of  their 
branches,  and  before  they  are  stripped  The  proper  tool  for  this  pur- 
pose is  what  is  called  a  zcrwper^  and  this  consists  of  a  piece  of  iron 
about  6  inches  broad  in  the  face,  which  is  semicircular,  in  order  the 
more  readily  to  fit  the  trunk  of  the  tree.  A  handle  of  about  2  feet 
in  length  is  fitted  to  this,  and  is  fixed  at  right  angles  to  the  iron. 
By  drawing  the  scraper  backwards  and  forwards  along  the  tree,  the 
moss  can  be  easily  taken  off.  All  moss  should  be  removed  from  the 
trees  before  being  stripped,  as,  if  this  is  not  done,  the  bark  will  retain 
the  moisture  for  a  considerable  time,  and  be  found  difficult  to  dry 
properly. 

2027.  It  should  be  particularly  noticed  that  no  more  beating  with 
the  mallet  is  practised  than  is  really  necessary.  Some  peelers  use 
the  mallet  far  too  much,  and,  in  consequence,  render  the  bark  easQy 
spoiled  by  the  least  wet  weather,  and  also  much  disfigured  in  colour, 
and  inferior  in  quality.  A  better  price  can  always  be  obtained  for 
bark  that  has  been  stripped  without  beating  than  for  that  which  has 
received  a  severe  application  of  the  mallet.  We  therefore  advise  all 
who  have  the  charge  of  bark-stripping  operations  to  use  the  mallet 
as  little  as  possible,  and  only  when  really  necessary. 

2028.  In  spreading  the  bark  on  the  ranges,  it  should  never  be  put 
on  thickly,  as  if  there  is  much  piled  up  in  a  heap  it  will  take  a  loi^ 
time  to  dry.  We  have  already  recommended  that  it  should  never  be 
put  on  thicker  than  6  inches ;  but  we  may  add  that,  if  the  season  is 
damp,  and  the  bark  thick  and  fleshy,  it  should  be  laid  on  even 
thinner  than  that  If  spread  thinly  on  the  stage,  and  well  attended 
to  in  the  way  of  frequent  turning  and  mixing,  we  have  little  fear  of 
it  being  speedily  cured  if  the  weather  is  at  all  favourable. 

2029.  It  is  the  practice  still  in  some  parts  of  the  country  to  strip 
the  bark  from  oak-trees  while  they  are  standing.     The  chief  reaaoss 
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for  performiDg  the  work  in  this  manner  are,  that  trees  thus  dealt 
with  are  generally  in  hedgerows,  or  in  close  proximity  to  a  field  of 
corn,  which  would  be  damaged  if  the  trees  were  cut  down  and  laid 
among  the  crop ;  or  that  the  timber-merchant  considers  that  the  tim- 
ber is  of  better  quality  when  cut  in  autumn  than  it  would  be  if  cut 
at  the  time  of  stripping  when  the  sap  is  rising.  The  work  is  per- 
formed by  a  man  ascending  a  ladder,  and,  beginning  at  the  top  of  the 
tree,  he  descends  to  the  bottom,  stripping  off  the  bark  with  a  barking- 
iron  as  he  comes  down.  He  also  cames  a.  small  axe,  with  which  he 
cuts  off  the  branches  as  he  descends,  and  these  are  stripped  on  the 
ground  by  others  as  they  are  cut.  The  branches  and  bark  are  taken 
away  at  the  time,  while  the  trees  are  left  standing  to  be  cut  in  the 
autumn  or  winter  months.  This  practice  is  now  dying  out  to  a  great 
extent,  and  giving  way  to  the  usual  one  of  stripping  the  trees  after 
being  cut  down. 

2030.  When  a  stack  of  bark  is  being  built,  or  when  it  is  being 
chipped,  the  forester  should  have  provided  a  few  strong  waterproof 
covers,  similar  to  those  used  for  covering  railway  trucks.  These 
should  be  placed  over  the  stack  and  the  chipped  bark  upon  the 
appearance  of  rain,  as  if  the  broken  stack  or  the  chipped  bark  should 
get  much  rain,  a  great  deal  of  trouble  will  be  the  result,  and  pro- 
bably the  loss  of  a  quantity  of  the  bark.  A  sufficiency  of  these 
covers  should  always  be  in  the  possession  of  every  forester  who  has 
the  charge  of  work  of  this  kind. 

2031.  It  is  a  question  sometimes  asked,  whether  bark-stripping 
should  be  performed  by  piece-work  or  by  day-wages.     We  are  of 
opinion  that  where  there  are  ornamental  plantations  to  be  gone  over 
and  thinned,  the  work  had  better  be  done  by  day-wages — as,  in  this 
case,  the  forester  can  see  that  no  harm  is  done  to  the  standing  trees, 
and  have  more  time  to  attend  to  the  work  properly.     If,  however, 
the  work  is  to  be  done  in  an  outlying  plantation,  where  ornament  is 
not  so  much  the  object,  the  work  may  very  properly  be  done  by 
piece-work,  or  at  so  much  per  ton  of  the  bark.     Of  course,  if  the 
-work  is  done  by  contract,  a  competent  person  will  have  to  attend,  and 
see  that  no  harm  is  done  to  the  standing  crop,  and  that  all  the  differ- 
ent operations  are  properly  attended  to,  and  not  carelessly  performed. 
The  work  in  this  case  may  be  done  either  at  so  much  per  tree  or  so 
much  per  ton  of  bark. 

2032.  The  larger  that  trees  are  when  stripped,  the  greater  is  the 

quantity  of  bark  that  can  be  taken  from  them  in  a  given  time,  and 

-the  cheaper  is  it  stripped  per  ton.     We  have  got  oak  timber  trees 

^jit  down  and  stripped  of  their  bark  at  the  rate  of  28s.  per  ton  for 

-gSxe  bark  produced  from  them ;  while,  on  the  other  hand,  in  cutting 

young  coppice  shoots,  and  stripping  them  of  their  bark,  we  have  paid 
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as  high  as  60s.  for  the  work  per  ton  of  the  bark  produced,  all  when 
dried  and  ready  for  sale.  Of  course  the  cost  will  vary  according  to 
the  rate  of  wages  in  the  district,  and  the  size  of  the  trees  that  aie 
stripped.  Contract  prices  given  of  course  vary  in  the  same  way; 
but  from  30s.  to  40s.  per  ton  may  be  taken  as  the  general  rule. 
For  chipping  and  bagging  the  bark  we  have  paid  from  6s.  to  8s.  per 
ton.  These  remarks  of  course  refer  to  oak  bark ;  but  larch  and  biick 
can  be  stripped  for  about  one-third  less,  and  chipped  and  bagged  for 
about  the  same  proportion. 

2033.  The  selling  price  of  the  different  kinds  of  barks  varies  from 
year  to  year,  according  to  the  demand  and  to  the  season.  Oak  bark 
will  generally  bring  from  £4  to  £7  per  ton ;  but  within  the  last  few 
years  it  has  fallen  in  price  considerably.  There  is  little  demand  for 
the  other  kinds,  larch  bringing  from  £2,  10s.  to  £4,  while  birch  may 
sell  about  the  same  price  per  ton. 
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CHAPTER    XVII. 


SECTION   I. — SUGOBSTIOXa  AS  TO  THE   MODE  OP  DI8F0S1N0   OF  THINNINGS 
AS  THEY  ARE  REMOVED   FROM   THE  STANDING  CROP. 

2034.  The  trees  felled  as  thinnings  in  a  plantation,  whether  the 

latter  be  large  or  small,  young  or  old,  should  never  be  allowed  to  lie 

where  they  fall,  but  should  be  at  once  carried  out  to  the  nearest  roads, 

and  arranged  there  according  to  their  kinds  and  sizes,  when  they  will 

be  ready  for  sale,  or  otherwise,  as  may  be  found  desirable.     Our  own 

mode  of  going  to  work  in  respect  to  the  felling  and  carrying  out  of 

the  thinnings  from  a  plantation  is  this : — As  the  trees  are  felled  by 

one  set  of  men,  we  have  another  who  follow  them,  and  either  carry 

or  drag  the  trees  to  the  nearest  roads.     The  latter  set  may  be  boys, 

if  the  trees  are  small,  but  men  are  required  for  the  work  if  they  are 

large :  they  carry  them  on  their  shouldei*s,  if  able,  or  drag  them  out 

with  horses,  if  of  sizes  too  heavy  for  them  to  carry. 

2035.  If  the  work  to  be  performed  is  to  any  large  extent,  it  may 
very  properly  be  done  by  contract,  provided  always  that  the  forester 
is  an  intelligent  and  experienced  man,  and  can  see  to  its  being  pro- 
perly executed,  as  by  contract  there  is  great  danger  of  having  it  care- 
lessly performed,  and  very  often  to  the  damage  of  a  considerable 
portion  of  the  standing  crop.    In  order  to  obviate  damage  being  done 
to  the. crop  from  carelessly  feUing  the  thinnings,  we  generally  recom- 
mend that  the  work  should  be  done  by  the  proprietor's  servants, 
under  the  superintendence  of  the  forester;  still,  where  there  is  a 
large  extent  to  operate  on,  it  is  sometimes  found  desirable  to  have 
the    i^hole  done  by  contract,  as  by  this  means  it  is  generally  got 
performed  twenty'  per  cent  cheaper  than  by  day  labour. 

2036.  In  thinning  plantations,  the  forester  should  mark  every  tree 
to  be  felled ;  the  contractor  for  the  felling  should  follow  him  with 
his  men,  and  cut  down  and  prune  the  trees,  at  a  certain  rate  per  100, 
according  to  size,  and  according  to  agreement  in  reference  to  the  trees  of 
ft  certain  plantation ;  and  the  contractor  should  in  all  cases  be  bound 
in  a  penalty  not  to  injure  any  standing  tree  not  marked  to  be  felled. 

2  T 
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Another  contractor  should  follow  the  one  who  fells  the  trees,  and 
drag  them  all  out  to  the  roads,  also  at  a  certain  rate  per  100 ;  and 
he  also  should  be  subject  to  a  penalty  if  he  injure  any  standing  tree. 
By  this  mode  of  doing  the  work  by  contract,  it  is  accomplished  at 
the  cheapest  possible  rate  within  a  given  time ;  and  from  being  all 
done  under  the  eye  of  the  forester,  who  of  course  is  held  responsible 
for  its  right  performance,  it  ought  to  be  very  satisfactorily  executed. 

2037.  We  generally  enter  into  a  contract  with  a  party  for  the 
sale  of  the  thinnings  of  a  plantation  before  we  cut  the  trees,  so  that 
by  this  means  we  know  perfectly  what  we  are  doing  in  all  the  de- 
partments of  the  work.  This  is  easily  obtained,  as  there  are  always 
timber  merchants  enough  anxious  to  purchase  wood  of  every  descrip- 
tion, especially  when  it  can  be  had  in  large  quantities. 

2038.  If  the  thinnings  of  a  plantation  are  of  small  sizes,  and  gen- 
erally under  propwood  dimensions,  we  dispose  of  them  at  a  certain 
rate  per  100  or  per  1000  trees,  according  to  bargain  previously  entered 
into.  If  they  are  of  sizes  for  propwood — viz.,  not  less  than  3  inches 
diameter  at  the  small  end,  6  feet  up  from  the  bottoms — ^we  sell  either 
by  the  dozen  trees,  by  the  100  trees,  by  the  prop  of  6  feet  length,  or 
by  the  100  lineal  feet,  as  may  be  agreed  upon.  If  they  are  of  sizes 
above  propwood,  but  under  timber — ^that  is,  8  inches  diameter  at  the 
small  end — we  sell  them  either  by  the  tree,  by  the  dozen  trees,  or  by 
the  100  trees ;  and  if  they  are  of  timber  size,  we  sell  them  at  a  certain 
rate  per  foot  cube,  according  to  the  quality  and  kind,  and  according 
to  the  locality  the  plantation  is  in.  And  in  all  cases  we  have  the 
purchaser  bound  to  remove  the  whole  by  a  certain  day,  or,  failing 
this,  he  is  liable  to  a  heavy  penalty.  By  adopting  this  mode  of  pro- 
cedure, we  never  are  subject  to  have  cut  wood  lying  unsold  in  the 
plantations ;  while,  at  the  same  time,  we  are  enabled  to  calculate  our 
way  in  the  different  branches  of  the  work  most  satisfactorily,  which 
cannot  be  so  well  done  when  the  trees  are  first  cut  and  sold  after- 
wards. 

2039.  Such  a  mode  of  procedure  is  not  indeed  so  necessaiy  for 
the  proper  management  of  the  disposal  of  thinnings  in  woods  situated 
in  the  neighbourhood  of  populous  districts ;  as,  in  such,  a  public  sale 
of  them  after  being  cut  is  generally  found  the  best  mode  for  realisiiig 
the  highest  value  for  them.  The  case,  however,  is  very  diffisrent^  in 
parts  of  the  country  at  considerable  distances  from  a  ready  marlceti^ 
and  it  is  for  the  benefit  of  foresters  so  situated  that  we  have  nuule 
the  foregoing  remarks,  as  we  have  frequently  seen  men  who  had  tbe 
management  of  extensive  woods  in  far  inland  parts  seem  to  have 
difficulty  in  getting  their  thinnings  disposed  of  advantageously^ 
only  because  they  did  not  attend  to  enter  into  proper 
beforehand.     We  have  known  proprietors  who  would  not  be  at;  tk^ 
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expense  of  thinning  their  plantations,  because,  they  said,  the  sale  of 
the  thinnings  would  not  pay  the  labour.  We  put  them  on  the  mode 
of  going  to  work  which  we  have  just  described,  and  the  result  is,  that 
now  those  very  proprietors  are  realising  considerable  revenues  from  their 
thinnings,  while  previously  they  could  make  but  very  little  indeed  of 
them.  We  have  no  doubt,  therefore,  that  the  foregoing  remarks  will 
prove  advantageous  to  such  as  have  to  deal  with  woods  in  parts  of 
the  country  comparatively  far  distant  from  a  ready  market 

2040.  In  conclusion  on  this  head,  we  may  state  that  no  proprietor 
whose  woods  are  far  distant  from  a  market  should  thin  his  planta- 
tions without  first  entering  into  contract  with  respectable  parties  for 
the  sale  of  his  thinnings ;  as,  if  he  do,  he  is  likely  to  lose  by  the 
work.     We  do  not,  of  course,  here  refer  to  the  gain  in  respect  to  the 
effects  of  the  thinnings  upon  the  plantations  themselves,  but  only  to 
the  thinnings  as  a  saleable  commodity.     No  sensible  man  so  circum- 
stanced shoidd  attempt  this ;  as  when  timber  merchants  are  called  to 
give  an  offer  for  wood  in  the  cut  state,  from  the  very  fact  of  its  being 
cut,  and  therefore  in  a  perishable  state,  they  wiU  not  offer  its  value  if 
they  can  help  it,  but  will  offer  far  under  it,  in  order  to  make  the  most 
ihey  can  by  the  transaction ;  but  when  men  are  asked  to  give  offers 
for  wood  or  trees  growing,  they  see  that  the  proprietor  is  not  com- 
pelled to  sell  in  the  meantime  unless  he  pleases,  and  they  therefore 
are  more  disposed  to  deal  fairly,  from  seeing  that  if  they  do  not,  an- 
other likely  wilL 


BBOTION  n. — ST700E8TI0NS  IN  REOABD  TO  HOW  THB  MATURFTT  OF  TRBBS  MAT 
BE  KNOWN,  AND  AS  TO  HOW  THB  MATURED  CROPS  OF  PLANTATIONS  OBNB- 
RALLY  SHOULD  BB  DBALT  Wrra 

2041.  A  crop  of  trees,  as  well  as  of  grain,  should  be  disposed  of 
hy  the  proprietor  as  soon  as  it  becomes  matured,  and  before  it  deteri- 
orate in  value.  We  state  this  generally,  however,  and  not  as  appli- 
cable to  the  crops  of  plantations  exclusively  reared  for  ornamental 
purposes,  but  to  such  as  have  been  planted  and  reared  for  the  sake  of 
their  timber,  which  may  be  said  in  regard  to  most  woods  not  specially 
preserved  for  effect  in  the  neighbourhood  of  home  grounds. 

2042.  That  a  plantation  of  timber-trees  should  be  disposed  of  to 
the  best  advantage  after  it  has  become  matured  ia  generally  admitted 
and  acted  upon  by  landed  proprietors,  but  very  often  without  judg- 
znenty  and  therefore  to  their  own  loss.  In  explanation  of  this,  we 
may  only  state  that  we  have  frequently  seen  the  crops  of  healthy 
plaJitations,  which  were  increasing  annually  in  value,  sold  and  cut 
do^wT^,  because  they  had  attained  a  certain  age,  and  because  from  this 
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they  were  considered  matured ;  while,  on  the  other  hand,  we  have  aa 
frequently  seen  plantations  left  standing,  although  they  had  been 
deteriorating  in  value  for  many  years,  because  it  was  considered  they 
could  not  be  matured,  not  having  attained  the  usual  age  that  the  species 
in  ordinary  cases  takes  to  arrive  at  maturity.  At  this  stage  of  our 
remarks  the  questions  arise.  When  do  trees  usually  arrive  at  matu- 
rity ?  And,  How  is  it  to  be  known  when  they  have  arrived  at  this 
stage  ?     We  shall  endeavour  to  answer  these  questions. 

2043.  No  age  can  be  given  as  that  at  which  any  kind  of  tree 
arrives  at  maturity,  as  all  depends  upon  the  condition  of  the  soil  in 
which  they  grow,  and  upon  the  nature  of  the  treatment  they  may 
have  received  collectively.     We  have  seen  the  ash,  and  other  hard* 
wooded  trees,  quite  matured  when  only  about  70  years  of  age ;  while 
we  have  also  seen  them  in  a  healthy  progressive  state  at  120  years. 
In  the  former  case,  the  trees  grew  upon  a  light  soil,  and  stood  in  a 
crowded  condition  from  neglect  of  thinning ;  in  the  latter,  they  grew 
upon  a  heavy  loam,  had  been  well  attended  to  in  the  way  of  thin- 
ning, and  from  this  their  health  and  vigour  had  been  maintained 
We  have  seen  the  larch  matured  under  30  years  of  age,  because  it 
grew  on  a  wet,  and  therefore  uncongenial,  condition  of  soil ;  while,  on 
the  other  hand,  we  have  seen  it  in  a  healthy  and  still  growing  state 
although  upwards  of  100  years  of  age;  but  in  this  case  the  trees 
grew  on  a  sloping  bank  of  good  land,  and  had  free  space  for  the 
spread  of  their  branches.     With  regard  to  the  Scots  pine,  although  all 
the  land  in  Strathspey  and  Braemar  may  be  said  to  be  naturally  weU 
adapted  to  the  healthy  growth  of  this  tree,  still,  even  in  those  parts 
it  is  found  matured  at  all  stages  betwixt  60  and  200  years,  accord- 
ing as  the  crops  have  had  space  for  healthy  development     These 
facts,  then,  go  to  prove  that  maturity  in  any  plantation  depends  partly 
upon  the  nature  of  the  soil,  but  still  more  upon  the  management  they 
may  have  been  trained  up  under.     In  short,  management  in  the 
training  up  of  a  plantation  is  everything  in  respect  to  its  being 
matured  early  or  otherwise,  as  well  as  in  respect  to  its  ultimate 
value ;  for,  generally  speaking,  the  longer  that  a  plantation  continues 
to  grow,  the  more  likely  is  it  to  become  of  great  value — and  the 
more  judiciously  it  is  thinned,  the  more  surely  will  this  result  lie 
brought  about 

2044.  From  the  foregoing  remarks,  then,  it  is  to  be  inferred  tka:^ 
the  maturity  of  a  crop  of  trees  is  not  to  be  judged  by  the  length,  of 
time  they  may  have  grown,  and  that  the  continuance  of  the  healtliy 
action  and  increase  of  bulk  to  a  great  age  in  trees  depends  upon 
nature  and  condition  of  the  soil  in  which  they  stand,  and  even 
so  upon  whether  they  have  been  well  managed  in  regard  to  thinoii^. 
Some  other  criterion  than  age  must  therefore  be  laid  down  for 
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guidance  in  regard  to  the  maturity  of  the  crop  of  a  plantation,  and 
this  we  have  no  difficulty  in  applying  with  an  infallible  degree  of 
security. 

2045.  All  trees,  while  in  a  healthy  and  growing  condition,  throw 
out  shoots  at  the  points  of  their  branches,  and  lay  on  their  stems  a 
quantity  of  new  woody  matter  every  year  successively,  proportionate 
to  the  species  and  to  the  stage  of  their  existence,  as  well  as  propor- 
tionate to  the  nature  of  the  soil  and  situation  on  which  they  grow. 
Trees,  generally  speaking,  make  the  strongest  annual  shoots  while 
under  50  years  of  age ;  after  this  stage  the  growths  gradually  lessen 
in  length,  till  maturity  approaches,  when  they  all  but  cease  to 
lengthen ;  and  it  is  from  this  condition  of  the  annual  shoots  thatt  the 
maturity  of  trees  may  be  known. 

2046.  In  examining  a  plantation,  then,  with  the  view  of  ascertain- 
ing whether  its  crop  is  still  making  progress  sufficient  to  warrant  its 
being  kept  growing,  or  so  matured  that  its  being  cleared  is  necessary 
in  order  to  realise  the  highest  possible  value  for  it,  the  first  point  is 
to  examine  the  general  progress  the  shoots  have  made  for  some  six 
years  previously,  and  if  it  is  found  that  the  average  of  the  length  does 
not  exceed  from  2  to  3  inches  annually,  it  is  a  strong  proof  that  the  trees 
ore  matured,  and  that  they  cannot  possibly  increase  in  bulk  to  such 
an  extent  as  to  make  good  the  interest  on  their  present  value.     If, 
bowever,  after  an  examination  of  this  sort,  it  be  found  that  the  annual 
shoots  have  averaged  from  4  to  6  inches  in  length,  with  proportionate 
strength,  during  the  six  previous  years,  it  would  be  premature  to  fell 
the  trees,  as  such  a  length  of  the  growths  is  an  indication  that  they 
are  still  making  such  an  annual  addition  to  their  value  as  to  justify 
their  being  kept  growing  for  some  years  longer.    Another  point  should 
be  attended  to  in  examining  a  crop  of  trees  with  the  view  of  learning 
m^hether  they  are  matured  or  not,  and  that  is  the  state  of  the  foliage. 
On  all  trees  in  a  healthy  condition,  and  making  considerable  progress 
in   growth,  the  leaves  are  large — according  to  species — fresh,  and 
plentifully  distributed  on  the  young  shoots ;  while,  on  such  as  are 
matured,  and  therefore  may  be  said  to  be  comparatively  unhealthy, 
t>liey  are  small,  not  well  developed,  and  thinly  distributed.     There  is 
still  another  point  worthy  of  remark  on  this  subject.     It  is  this :  the 
leading  or  top  shoot  of  the  stem  of  a  tree  invariably  makes  consider- 
Al>le  annual  progress  upwards,  so  long  as  the  tree  itself  continues  in  a 
liealthy  and  growing  condition ;  but  as  soon  as  the  tree  begins  to  fail 

vigour  and  become  matured,  the  top  shoot  ceases  to  make  progress, 
from  this  the  tree  becomes  gradually  flat-topped,  and  of  a  broad- 
lieaded  character.     This  last  feature  is  more  particularly  observable  in 
pine  family,  and  is  to  be  accounted  for  from  the  fact  that  as  the 
loses  vigour,  its  vitality  fails  to  send  its  sap  sufficiently  up  to 
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enable  it  to  make  wood  on  the  highest  part,  and  it  is  therefore  con- 
fined chiefly  to  the  formation  of  woody  matter  on  the  lower  branches ; 
so  that  the  top  and  higher  branches  of  a  tree  always  indicate  the  state 
of  the  subject  in  regard  to  maturity  before  the  lower  parts  do. 

2047.  From  these  characteristics  of  the  state  of  trees  as  they 
present  themselves,  whether  as  healthly  and  growing,  or  as  matured, 
we  think  any  intelligent  man  may  be  able  readily  to  distinguish  trees 
in  the  one  condition  or  in  the  other.  We  ought  here  to  remark,  how- 
ever, that  notwithstanding  there  is  at  all  times  a  great  loss  sustained 
by  the  proprietor  who  cuts  his  timber-trees  before  they  are  matured, 
as  in  such  a  case  the  crop  is  adding  to  its  value  every  year^  still,  on 
the  other  band,  there  is  as  great  a  loss  sustained  by  the  one  who  does 
not  cut  it  till  it  is  over-matured,  as  in  this  case  the  timber  is  much 
inferior  in  quality  from  being  over-ripe,  and  consequently  the  pur- 
chaser will  take  care  to  give  him  a  price  for  it  accordingly ;  so  that 
the  most  satisfactory  course  for  all  parties  concerned  is  to  decide  upon 
disposing  of  a  crop  of  trees  before  it  becomes  so  matured  as  to  make 
the  quality  of  the  timber  doubtfuL  It  is  perhaps  not  generally  known 
or  understood,  that  as  soon  as  trees  have  arrived  at  the  stage  of 
maturity  indicated  by  extremely  short  growths  of  young  wood,  and 
by  a  very  spare  clothing  of  foliage,  their  timber  is  in  a  state  of  slow 
decomposition — not,  perhaps,  observable  to  the  inexperienced  eye, 
although  it  is  to  one  accustomed  to  examine  it  with  a  magnifying 
power.  So  that  this  advanced  stage  of  the  trees  should  never  be 
allowed  to  present  itself  where  sound  timber  is  an  object,  and  where 
the  highest  possible  price  for  a  crop  of  it  is  expected. 

2048.  A  satisfactory  examination  having  been  made  of  a  crop  of 
trees,  we  shall  suppose  that  it  has  been  found  that  portions  of  it  have 
been  found  matured,  but  not  over-much  so,  here  and  there;  that 
other  portions  are  so  matured  as  to  be  deteriorating  in  value ;  and 
that  on  several  parts  it  is  still  making  considerable  progress.     Now 
these  features,  in  regard  to  a  crop  of  trees,  will  be  found  in  all  plan- 
tations of  any  considerable  extent,  whatever  the  kind  of  tree  may  be. 
as  in  no  enclosure  do  the  trees  all  grow  alike,  and  arrive  at  maturity 
at  the  same  time — very  much  depending  upon  the  nature  of  diflferent 
portions  of  the  soil,  and  upon  the  difference  of  the  aspect,  &c.  &c.    In 
such  a  case,  therefore,  we  should  at  once  conclude,  that  although  a 
portion,  even  to  the  extent  of  nearly  one-half  the  crop,  were  in  sncii 
a  state  as  to  justify  its  being  kept  for  a  time,  still,  from  the  fact  of 
the  other  half  being  partly  quite  matured,  and  partly  over-matured, 
there  is  the  probability  of  a  much  greater  loss  by  allowing  the 
matured  trees  to  remain  till  the  others  were  so,  than  could  possibly 
be  made  up  by  the  increase  of  their  growth,  so  that  no  hesitation 
should  be  entertained  to  cut  the  whole.     It  may  indeed  be  aigaed 
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that  it  would  be  better  in  such  a  case  to  dispose  of  the  matured 
portions,  and  to  leave  the  growing  portions  to  improve.  This,  at  the 
first  glance,  seems  indeed  reasonable,  and  in  the  case  of  hedgerow  and 
park  trees  would  be  sound  practice ;  but  in  the  case  of  trees  forming 
a  plantation  collectively,  the  result  would  be  the  contrary  of  good 
management, — as,  were  the  matured  portions  cleared,  and  the  por- 
tions which  were  making  progress  left,  the  latter  would  be  sure  to 
become  impaired  in  health  and  stunted  immediately  when  they  were 
exposed  by  the  removal  of  the  other  trees  from  them ;  so  that  the 
best  policy  in  all  such  cases  is  to  decide  at  once  on  clearing  the 
whole  crop.  We  recommend  this  from  our  own  experience  in  deal- 
ing with  the  clearing  of  such  plantations,  and  we  do  so  from  a  full 
conviction  of  this  mode  being  the  most  profitable  in  the  end. 


SECTION  III. — RULES  AND  REGULATIONS  NECESSARY  TO  BE  OBSERVED  IN  THE 
OUTTING  DOWN  AND  SELLING  OF  TREES,  WHETHER  AS  THINNINGS  OR 
CLEARINGS   OF   OLD   TIMBER. 

2049.  The  cutting  down  and  disposing  of  timber  forming,  as  it 
were,  the  harvest  of  forest  operations,  and  much  of  the  value  of 
that  harvest  depending  upon  the  manner  in  which  it  is  done,  it  is 
of  very  great  importance  that  the  principles  upon  which  it  ought 
to  be  conducted  should  be  well  understood. 

2050.  There  are  two  ways  of  disposing  of  timber — viz.,  by 
Public  Auction  and  by  Private  Bargain,  both  of  which  ways  may 
be  put  into  practice  upon  any  given  place,  according  to  local  cir- 
cumstances, to  profitable  account ;  but,  generally  speaking,  where 
there  is  a  large  quantity  of  timber  to  dispose  of  at  once,  and  more 
especially  when  it  is  of  a  mixed  character,  the  greatest  amount  of 
money  will  be  realised  by  the  proprietor  when  he  disposes  of  it 
bj  public  auction.  At  public  sales  there  are  in  all  cases  people 
collected  who  are  in  quest  of  various  sorts  of  wood,  from  the  smallest 
size  to  the  largest,  consequently  a  competition  takes  place  among 
them,  which  generally  brings  each  lot  to  its  value  before  being  sold. 
As  to  the  manner  of  conducting  public  and  private  sales  of  wood, 
•we  shall  here  give  our  own  method  of  procedure,  beginning  first  with 
the  selling  of  wood  by  public  auction. 

2051.  "We  shall  presume,  then,  in  the  first  place,  that  the  timber 
to  be  disposed  of  consists  of  thinnings  of  various  sizes,  taken  from 
plantations  of  several  different  ages,  and  of  different  kinds  of  wood ; 
and  also  presiuning  that  the  work  of  cutting  is  to  be  Let  by  con- 
tract, the  trees,  of  course,  having  been  previously  marked  by  an 
experienced  forester.     We  beg  it  to  be  understood  here,  that  we  do 
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not  mean  to  say  that  the  cutting  of  all  trees  should  be  let  by  con< 
tract,  for  where  there  is  an  experienced  forester  upon  an  estate  of 
moderate  size,  it  is  not  necessary  to  do  so ;  but  where  there  does  not 
happen  to  be  such,  or  where  the  woods  are  of  such  an  extent  as 
to  justify  this  mode,  we  find  it  necessary  to  have  the  cutting  of 
wood  let ;  and  in  such  cases  we  bind  the  contracting  party  to  do 
the  work  in  the  manner  and  according  to  the  rules  laid  down  in 
the  following  form  of  specification. 

2052.  SPECIFICATION  of  Work  to  be  done  in  the  cutting  down  and  prepar- 
ing Timber  for  Public  Sale,  on  the  Estate  of  D  e,  November  1880. 

Article  1.  The  trees  to  be  cut  for  public  sale  are  marked  vdth  white  paint,  and 
will  be  pointed  oat  to  the  contractor  by  A  £,  residing  at  the  East  Lodge, 
D  0. 

Art.  2.  All  the  trees  marked  in  the  park  mnst  be  cut  down  with  the  gtobb- 
cut  saw.  In  the  young  plantations  the  trees  marked  may  be  cut  down 
with  the  axe,  excepting  those  that  are  at  and  above  6  inches  diameter  at 
the  ground,  all  which  must  also  be  cut  down  with  the  cross-cut  saw. 

Art.  3.  Each  tree,  previous  to  being  cut  over  with  the  saw,  must  be  laid  in 
with  the  axe  to  the  level  of  the  surface  of  the  ground,  and  then  croas-cut 
to  that  level. 

Art.  4.  Any  damage  done  to  the  standing  trees  by  the  falling  of  the  others,  or 
otherwise,  shall  be  charged  against  the  contractor  at  the  rate  of  double 
the  market  value  of  each  tree  injured ;  and  any  damage  done  to  the  trees 
taken  down  by  the  careless  work  of  the  people  employed,  shall  also  be 
charged  against  the  contractor  at  a  rate  equal  to  the  deterioration  in  valae 
caused  by  such  damage. 

Art  5.  Each  tree,  as  it  is  cut  down,  must  be  neatly  pruned  from  all  side 
branches,  and  the  bole  laid  entire  along  the  side  of  the  road,  in  order  for 
sale — no  cross-cutting  of  the  bole  being  allowed. 

Art,  6.  The  side  branches,  as  they  are  taken  from  the  trees,  must  be  arranged 
into  lots  in  order  for  sale,  to  the  satisfaction  of  the  above  named  A  B^  or 
any  person  named  by  the  proprietor. 

Art.  7.  All  implements,  as  well  as  horses,  &c.,  that  may  be  required  for  the 
performing  of  the  work,  to  be  fumiahed  by  the  contractor. 

Art.  8.  The  oak-trees  marked  are  not  to  be  cut  down  till  the  usual  time  of 
peeling  in  the  summer,  nor  under  the  present  agreement. 

Art.  9.  All  the  trees  marked,  excepting  the  oak,  to  be  cut  down  and  anai^ed 
into  lots  for  sale,  in  the  manner  as  detailed  above,  for  the  sum  of  36w  per 
pound  sterling  of  the  amount  of  roup-roll,  and  to  be  finished  and  in  readi- 
ness for  sale  on  or  before  the  26th  day  of  December  next. 

Art.  10.  All  disputes  or  differences  that  may  arise  as  to  the  due  execution  and 
fulfilment  of  the  foregoing  articles,  shall  be  referred  to  the  determination 
of  Mr  J.  0.,  forester  at  M ^h,  whose  decision  thereon  shall  be  finaL 

The  above  form  requires  to  be  signed  by  the  contractor  and  wit- 
nesses in  the  usual  manner. 
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2053.  By  going  to  work  in  the  way  above  specified,  we  have 
had  many  plantations  thinned  and  the  wood  prepared  for  sale,  and 
that  in  a  very  efficient  manner— of  course  always  employing  a  per- 
son who  could  do  the  work  well,  and  who  had  been  accustomed 
to  work  of  the  same  kind  before. 

The  person  having  the  oversight  should  see  that  each  sort  is 
arranged  into  separate  lots  by  itself ;  and  no  individual  lot  should 
contain  less  timber  than  25  cubic  feet,  in  order  that  there  may 
be  a  cartload  for  the  purchaser;  and  each  individual  tree  should 
be  pruned  out  to  the  full  length. 

2054.  We  have  often  had  occasion  to  observe  at  sales  of  timber, 
that  where  large  trees  had  been  cross-cut  to  a  particular  length  for 
the  sake  of  convenience  in  having  them  removed  from  the  interior 
of  the  wood  to  the  side  of  the  nearest  road,  they  never  sold  nearly  so 
well  as  others  of  the  same  dimensions  and  quality  which  had  been 
left  entire.  The  reason  is,  that  purchasers  of  timber,  when  they 
have  it  in  long  lengths,  can  always  apply  it  to  many  more  purposes 
than  they  can  do  short  lengths ;  therefore  this  is  a  point  that  should 
be  strictly  attended  to  in  the  preparing  of  wood  for  sale,  because  the 
value  of  trees  may  be  much  deteriorated  by  injudicious  shorten- 
ing of  their  boles. 

2055.  All  timber  of  good  quality  should  be  lotted  separately  from 

that  of  indifferent  quality.     Let  good  timber  be  sold  in  lots  by  itself, 

and  inferior  timber  in  the  same  manner ;  and  if  possible,  whatever 

number  of  cut  trees  may  be  put  into  a  lot,  let  them  be  nearly  of 

an  equal  size.     The  great  advantages  arising  from  such  a  system 

of    arranging  the  wood  into  equal  sizes  and  qualities  will  appear 

evident  when  we  say,  that  if  a  purchaser  come  to  a  sale  of  wood 

Tirith  the  view  of  buying,  say,  one  lot  of  good  small  ash  for  handle- 

Tirood,  and  found  the  kind  he  wished  to  purchase  mixed  up  with 

other  inferior  trees  in  the  same  lot,  he  might  of  course  buy  the  lot 

in  'which  he  saw  a  few  trees  suitable  for  his  purpose,  but  he  would 

reckon  little  upon  the  value  of  the  inferior  trees  sold  along  with 

them,  he  having  no  immediate  use  for  such ;  and  the  same  may  be 

said  of  any  other  sorts  mixed  up  in  a  careless  manner.     But  where 

each  sort  is  arranged  according  to  its  particular  use  and  quality,  the 

full  value  of  each  may  be  readily  got  from  different  people  who  may 

bave  a  use  for  the  different  sorts. 

2056.  When  trees  are  laid  together  in  the  way  of  lotting  out  for 
8b1^,  ^^^  bottoms  and  tops  should  all  be  laid  one  way,  and  that  in  a 
regixlar  manner,  so  that  the  purchasers  may  see  at  a  glance  the  size 
BJxd.  quality  of  the  wood  they  may  wish  to  purchase. 

2057.  All  lots  of  wood  prepared  for  public  sale  should  be  carried 
oti^  of  the  plantations,  and  put  upon  the  sides  of  the  nearest  roadsi 
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for  the  convenience  of  purchasers  getting  to  them  with  their  carte, 
which  arrangement  is  always  in  favour  of  the  wood  bringing  a  high 
price. 

2058.  After  the  wood  has  been  all  lotted  in  the  manner  advised 
above,  each  lot  should  be  numbered  and  entered  to  a  corresponding 
number  in  a  book  made  out  for  the  purpose,  at  the  same  time  stat- 
ing the  kind  of  wood  that  each  lot  consists  of,  with  the  number  of 
trees  in  each,  and  the  medium  value  of  the  same.  In  order  to 
illustrate  this  sort  of  book,  as  used  by  us,  we  shall  here  give  a 
statement  from  our  own,  as  taken  from  sales  of  wood  which  we  have 
made.  Such  a  statement,  we  are  aware,  will  prove  interesting  and 
useful,  both  to  proprietors  and  young  foresters  who  may  wish  to 
have  information  on  the  point. 

2059.  Wood  Lottkd  and  Numbered  fok  Sale  at  B ,  15th  November  18S0. 


Number 

on  each 

Lot 

Nomter 

of  treos 

in  each 

Lot. 

KindB  of 

Timber  in  each 

Lot 

Names  of  Purchasers. 

Forester^ 
Valaatkm. 

Yaloeas 
■old  at  Bale. 

£  s. 

(L 

£  s.    d. 

1 

5 

Oak 

John  Philip,  Bonnyrig 

0  15 

0 

0  14    0 

2 

3 

Do. 

Do. 

0  18 

0 

0  16    0 

8 

8 

Do. 

Do. 

1     0 

0 

14    0 

4 

6 

Do. 

Do. 

1     0 

0 

0  17    0 

5 

2 

Do. 

Bobert  Grindlay,  Rosebeny 

1     6 

0 

1  10    0 

6 

7 

Ash 

Do. 

0  12 

0 

0  18    0 

7 

11 

Elm 

R.  Goldwells,  Gorebridge 

0  18 

0 

0  13    « 

8 

1 

Larch 

John  Philip 

0  18 

0 

12     0, 

9 

1 

Ash 

M.  Galbraith,  Edinbniffh 

1     1 

0 

14     0 

10 

1 

Do. 

Do. 

2  10 

0 

8    0    0' 

11 

0 

Firewood 

T.  Dalfleish,  Gilmerton 

0    8 

0 

0    8    6, 

12 

0 

Do. 

Do. 

0    4 

0 

0    8    9 

18 

1 

Elm 

Thomas  Johnson,  Temple 

1     8 

0 

1  15    0  ' 

14 

1 

Sycamore 

John  Philip 

2  10 

0 

2  15    0 

15 

1 

Do. 

John  Oarrick,  Glasgow 

7  10 

0 

8  12    «  ! 

16 

1 

Larch 

John  Philip 

2  15 

0 

8    0    0  I 

17 

1 

Do. 

Do. 

8  15 

0 

4    5    0^ 

18 

1 

Ash 

M.  Galbraith 

8  15 

0 

12    0    0 

19 

1 

Beech 

A.  Easton 

2    0 

0 

1  15    0 

20 

8 

Spruce  fir 

John  Philip 
R.  Goldweflfl 

• 

1     4 

0 

1    0   o  » 

21 

7 

Beech 

0  10 

0 

0    6    O  1 

41     7 

0 

47    9    S 

The  foregoing  statement,  taken  from  our  note-book,  will  at  onoe 
point  out  how  we  are  in  the  habit  of  arranging  and  conducting  sales 
of  wood  made  by  public  roup. 

The  first  three  columns  of  the  statement  given,  with  our  own  tjJ- 
nation,  are  all  filled  up  previous  to  the  day  of  sale ;  and  upon  the  day 
of  sale  we  follow  the  auctioneer,  and  fill  up  the  other  two  columu 
which  were  left  blank — that  is,  we  then  enter  the  purchasers'  names 
opposite  each  lot,  and  the  price  given ;  and  as  the  clerk  of  the  sale 
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keeps  also  an  account  of  the  same,  our  book  forms  a  check  upon  him 
in  case  of  any  mistake  occurring ;  and,  besides,  such  a  book  kept  by 
the  forester  becomes  a  guide  both  to  himself  and  the  proprietor,  for 
the  purpose  of  ascertaining  if  the  wood  sell  at  a  fair  price  or  not. 

2060.  Belative  to  public  sales  of  wood,  it  yet  remains  for  me  to 
state  how  they  should  be  advertised  and  made  known  to  the  public ; 
and  this  should  be  always  done  two  or  three  weeks  previous  to  the 
day  of  sale,  so  that  time  may  be  given  for  its  being  properly  made 
known.  The  following  is  the  form  of  intimation  which  we  made 
r^arding  the  sale  just  referred  to.  Its  insertion  may  prove  useful 
here  to  other  foresters  who  may  have  occasion  to  give  intimation  of 
the  same  kind  for  their  wood  sales : — 

SALE  OF  WOOD. 

There  will  be  sold  by  Public  Roup, 

ON    THE     ESTATE     OF    B Y, 

Near  A , 

On  Friday,  the  15th  November  next, 

A  large  quantity  of  Timber,  consisting  of  Sycamore,  Ash,  Larch,  and  Beech,  of 
laige  dimensions ;  a  considerable  quantity  of  Oak  adapted  for  trams,  spokes, 
and  other  country  purposes ;  Ash  for  handle-wood ;  Larch,  Scots  Pine,  and 
Spruce  Fir,  fit  for  deals,  roofing,  railway-sleepers,  &c. 

The  above  will  be  exposed  in  lots  to  suit  purchasers.    The  Sale  will  begin  at 
C Bridge,  near  Woodside  village,  exactly  at  ten  o'clock  forenoon. 

B T,  October  27,  1880. 

2061.  In  order  that  such  an  intimation  may  be  made  properly 
public,  it  should  be  inserted  in  two  or  more  of  the  local  newspapers, 
and  printed  forms  put  up  along  the  public  thoroughfares,  and  sent  to 
people  who  are  known  to  be  in  the  habit  of  buying  wood. 

2062.  We  shall  now  suppose  that  all  the  wood  intended  for  sale 
bas  been  cut  and  arranged  in  the  manner  advised  above,  and  that 
due  intimation  has  been  given  relative  to  the  same,  particularly 
observing  to  make  a  fair  statement  of  the  kinds  of  wood  to  be  sold. 
The  next  important  point  the  forester  will  have  to  attend  to  is,  the 
articles  and  conditions  of  sale.     The  following  is  the  form  by  which 

are  in  the  habit  of  exposing  wood  to  public  sale : — 


^ABTICLES  and  CONDITIONS  of  Sale  of  Wood  on  the  Estates  of  B y,  to 

he  exposed  for  Sale  on  this  15th  day  of  November  1880. 

>4rf.  1.  The  wood  to  be  put  up  in  lots,  and  at  such  upset  prices  as  the  company 
may  think  fit,  and  sold  to  the  highest  bidder,  who  shall  be  bound  to  imple- 
ment the  following  conditions  : — 
2.  Each  lot  to  be  at  the  entire  risk  of  the  purchaser  thereof  as  soon  as  called 
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down  by  the  auctioneer ;  but  none  of  tbe  lots  to  be  interfered  with  until  a 
settlement  for  the  same  be  made  to  the  eatiafaction  of  the  expoeer,  his  agent, 
and  judge  of  the  roup. 

Art.Z,  The  exposer  reserves  one  bode  on  each  lot  for  his  own  behoof^  and  also 
power  to  adjourn  the  sale  if  he  shall  see  cause. 

Art,  4.  Any  damage  done  to  the  plantations,  gates,  or  fences,  in  the  remoyal  of  the 
wood  from  the  ground  or  otherwise,  shall  be  paid  for  by  the  purchaser  against 
whom  such  loss  or  damage  can  be  qualified,  the  master  being  always  account- 
able for  his  servant 

Art.  6.  Purchasers  shall  be  allowed  six  weeks  from  the  day  of  sale  to  remove 
their  purchases  from  the  ground  ;  and  should  any  purchaser  fail  in  having  lui 
purchases  removed  by  the  time  above  specified,  he  shall  forfeit  his  offer  of 
purchase,  and  be  liable  to  the  expoeer  in  one-fifth  part  of  his  offer  of  purcluse 
in  name  of  penalty ;  and  the  exposer  shall  have  it  in  his  power  to  do  with 
each  lot  or  lots  as  he  may  think  proper  for  his  own  benefit.  The  first  offerer, 
notwithstanding,  shall  remain  bound  for  the  original  price. 

ArL  6.  Purchasers,  if  required,  shall  pay  to  the  clerk  of  sale  one-fourth  of  the 
price  of  each  lot  as  a  deposit 

Art  7.  All  sums  at  and  below  ten  pounds  sterling  to  be  paid  ready  money  ;  and 
for  all  sums  above  ten  pounds,  three  months'  credit  will  be  allowed  on  bill 
and  caution  being  granted  to  the  satisfaction  of  the  exposer,  his  agent,  and 
judge  of  the  roup.  Purchasers  paying  ready  money  shall  be  allowed  sixpence 
per  pound  on  all  sums  above  five  pounds. 

ArL  8.  A  person  duly  authorised  to  point  out  the  lots  and  receive  payment  of  the 
same  shall  be  in  attendance  eveiy  lawful  day  between  the  hours  of  seven 
o'clock  morning  and  five  o'clock  evening  during  the  time  before  specified. 

Art,  9.  Purchasers  to  meet  with  the  exposer's  agent  and  judge  of  the  roup  on 
Wednesday  the  20th  next,  between  the  hours  of  twelve  and  two  o'docJ^  in 
the  B y  estate  office,  to  settle  for  their  purchases.  Thoee,  however,  wish- 
ing to  settle  immediately  after  the  sale  will  be  accommodated. 

AH.  10.  Purchasers  to  pay  the  bill  stamps  their  respective  sums  may  require. 

ArL  11.  T.  D.  is  hereby  appointed  judge  of  the  roup,  with  full  power  to  settle  all 
differences  that  may  arise  between  the  purchaser  and  exposer,  or  between  the 
purchasers  themselves  ;  and  his  decision  shall  be  binding,  without  the  power 
of  appeal  to  any  court  of  law. 

In  witness  whereof, 

(Signed) 

2063.  What  we  have  stated  in  the  foregoing  part  of  this  section  is 
only  applicable,  properly  speaking,  to  the  sale  of  wood  on  a  compaia* 
tively  small  scale,  and  which  has  been  cut ;  but  it  is  frequently  found 
desirable  and  necessary  to  expose  wood  in  a  growing  or  standing  stale, 
and  that  on  a  large  scale  also.  In  such  a  case,  the  business  leqtiiies 
to  be  gone  about  very  minutely  and  carefully  in  all  its  branches,  as 
a  heavy  responsibility  attaches  itself  to  the  forester  if  anything  go 
wrong  in  the  result — we  mean  in  respect  to  money  matters, — and 
from  this  it  is  necessary  that  he  provide  himself  with  every  precau- 
tion against  fraud.     For  the  information  of  foresters  generally,  we 
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shall  here  give  a  sketch  of  how  we  proceed  with  sales  of  timber,  and 
also  copies  of  our  forms  of  bargain  with  our  purchasers.  Having 
determined  upon  selling  the  timber  on  a  certain  district,  we  adver* 
tise  it  after  the  following  manner,  in  some  six  of  the  most  influential 
newspapers,  and  that  for  three  consecutive  weeks  before  the  day  of 
sale: — 

2064.  SALE  OF  TIMBEK 

IN   THE   FOREST   OF   DALABA,   NEAR   S ^A. 


There  will  be  exposed  to  sale  by  Public  Roup,  on  Friday  the  27tli  current, 

Within  the  Coubt-Housb,  S a, 

At  Eleven  o'clock  forenoon, 

20,000  Standing  Trees  of  Larch  and  Scots  Pine,  fit  for  railway-sleepers,  boards,  &c. 

The  trees  are  divided  into  ten  different  lots  of  various  sizes  to  suit  purchasers. 

J.  T.,  forester  on  the  district,  will  point  out  the  lots  previous  to  the  day  of  sale  ; 

and  further  particulars  may  be  learned  on  application  to  J.  B.,  agent  to  Sir 

A S ,  at  Dalaba. 

Dalaba,  March  4, 1880. 

2065.  Previous  to  issuing  such  an  advertisement,  however,  we 
have  the  trees  intended  for  sale  all  marked  and  numbered,  keeping 
each  lot  separately,  so  that  all  the  trees  in  each  can  be  properly  dis- 
tinguished from  those  of  the  other.  The  way  we  do  this  is :  we 
b^in  our  marking  upon  one  side  of  the  district  purposed  to  be 
cleared,  and  continue  successively  from  side  to  side,  till  we  have  the 
number  of  trees  marked  we  desire  to  embrace  in  the  first  lot ;  when 
vre  commence  the  second  lot  alongside  of  it,  taking  care  to  make  the 
xoarks  of  the  trees  of  the  second  lot  upon  the  opposite  sides  of  the 
trees  from  those  of  the  first,  and  so  on  with  all  the  other  lots,  keep- 
ing all  the  marks  of  any  lot  upon  one  side,  and  reversing  them  alter- 
nately for  each  lot. 

2066.  We  mark  every  tree  in  each  lot,  and  enter  its  value  in  a 
l>ook,  so  that  we  are  perfectly  prepared  on  the  day  of  sale  to  state 
-the  number  of  trees  in  each  lot,  and  to  know  as  the  sale  goes  on 
^vi^hether  we  are  ofiered  full  value  for  each  as  it  is  put  up. 

2067.  Our  mode  of  marking  the  trees  is  this:  we  begin  with  lot 

No,  1 ;  a  man  with  an  axe  takes  a  slice  firom  the  side  of  the  tree  we 

ixitend  to  number  on,  and  he  makes  it  deep  enough  to  take  the  bark 

olean  off,  with  a  thin  slice  of  the  outer  wood.     This  done,  another 

xxian  follows  with  a  piece  of  red  ked,  and  marks  on  that  part  of  the 

t^Tree  from  which  the  slice  was  taken,  thus,  t*     The  man  with  the  axe 

x>TOceeds  to  the  second  tree  and  removes  a  similar  slice  from  it,  when 

-tJie  man  who  follows  him  with  the  keel  marks  on  it  thus,  f ; — ^and 

the  third  tree  f  > — and  so  on  with  all  the  trees  in  the  lot     When 
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they  have  finished  the  marking  and  nmnhering  of  the  trees  in  the 
first  lot,  they  proceed  to  the  second,  of  course  taking  care  to  mark  the 
trees  of  it  on  the  opposite  sides  from  those  of  the  first,  and  making 
the  marks  thus — h  h  t  >  and  so  on  with  each  lot  as  the  numbers 
rise.  The  meaning  of  this  mode  of  niunbering  is  this :  t  represents 
the  first  tree  of  the  first  lot,  i  the  second,  f  the  third, — and  so  on 
with  all  the  trees  of  the  first  lot,  so  that  the  last  tree  of  the  first  lot 
might  be  ^^,  which  means  the  tree  numbering  2000  of  the  first 
lot  So  with  the  numbers  on  the  other  lots ;  i  means  the  first  tree 
of  the  second  lot,  f  the  second :  and  in  the  same  way  all  the  trees  of 
each  lot  are  successively  numbered,  each  in  the  order  of  its  lot,  so 
that  the  intending  purchasers  can  see  at  any  time  they  examine  the 
lots  the  number  of  trees  in  thenL  All  this  obviates  trouble  after- 
wards. Again,  while  the  men  are  thus  engaged  in  marking  and  num- 
bering the  trees,  the  forester  follows  them  and  notes  down  their  con- 
tents and  value  respectively;  so  that  by  the  mode  here  described,  any 
quantity  of  trees  may  be  easily  marked,  valued,  and  disposed  of  with 
a  great  degree  of  correctness,  and  in  the  most  satisfactory  manner. 

2068.  Having  got  the  trees  all  marked,  numbered,  lotted,  and  in 
every  respect  prepared  for  sale  in  the  way  described,  we  next  get  our 
conditions  of  sale  drawn  up ;  and  as  these  form  a  most  important 
branch  of  the  business  of  selling  wood  by  public  auction,  we  shall 
here,  for  the  benefit  of  foresters,  give  a  copy  of  the  form  we  are  in 
the  habit  of  using  for  such  sales.  This  form  is  as  follows,  always 
prepared  and  drawn  out  on  stamped  paper  before  the  sale  com- 
mences : — 

2069.  ARTICLES  and  CONDITIONS  of  Roup  and  Salb  of  Labch  and  Fcsm 
Timber  in  the  Forest  of  Dalaba,  the  property  of  Sir  A.  S.  To  be  exposed 
to  sale  by  Public  Roup,  at  the  sight  and  instance  of  J.  B.,  agent  to  the  said 

Sir  A.  S.,  within  the  Court-House  of  S a,  this  Twenty-seventh  day  of 

March  Eighteen  hundred  and  eighty,  at  Eleven  o'clock  forenoon. 

Art,  1.  The  said  timber  will  be  exposed  to  sale  by  public  roup  in  ten  different  lots 
or  in  one  or  more  lots,  and  during  such  space  of  time  as  the  judge  of  sale  hereiii- 
after  named  may  determine,  at  a  certain  upset  price  per  lot ;  and  the 
offering  the  said  upset  price,  and  in  case  of  more  offerers  than  one,  the 
offerer,  shall  be  preferred  to  the  purchase. 

Art,  2.  In  case  several  offers  shall  be  made  for  any  lot  or  lots  so  put  up,  every  sab- 
sequent  offer  shall  be  at  least  one  pound  sterling  more  than  the  preceding  offer 
when  under  fifty  pounds,  two  pounds  when  above  fifty  pounds  and  under  one 
hundred  pounds,  and  five  pounds  when  above  one  hundred  pounds ;  and.  emA 
offerer  shall  subscribe  his  offer,  if  required  by  the  judge  of  sale,  and  become  boond 
for  the  sum  offered  by  him  in  terms  and  upon  the  conditions  of  these  articlea. 

Art,  3.  The  person  preferred  to  the  purchase  of  any  lot  or  lots  shall  have  rigkt 
thereto  after  paying  or  otherwise  settling  for  the  same  in  terms  of  these  az«- 
tides,  and  the  purchase-money  shall  be  paid  to  the  said  J.  R,  as  ezpoeer  fiae- 
Bidd,  in  manner  following  :  The  purchaser  shall  pay  down  into  the  handa  ^ 


AND   SELLING   TREES.  671 

the  clerk  of  sale  herein-after  named  one-third  part  of  the  purchaae-monej  in 
part  payment  of  each  lot,  within  fourteen  days  from  the  date  of  sale,  which 
third  part  shall  bear  legal  interest  thereafter  till  paid  ;  and  grant  bills  for  the 
balance  of  price  with  security,  to  the  satisfaction  of  the  ezposer  and  judge  of 
this  sale,  payable  in  8  a,  by  equal  instalments,  at  three  and  six  months 
from  the  date  of  sale.  Acceptors  of  bills  to  pay  the  stamps ;  and  no  part  of 
the  timber  will,  on  any  pretence  whatever,  be  permitted  to  be  interfered 
with  or  taken  into  possession  by  purchasers  until  paid  in  cash,  or  otherwise 
duly  settled  for  agreeably  to  tiiese  articles ;  all  within  the  said  space  of 
fourteen  days  from  the  date  of  sale. 

Art,  4.  For  all  cash  payments  in  full,  discount  at  the  rate  of  five  per  cent  per 
annum  will  be  allowed  if  paid  within  the  said  space  of  fourteen  days. 

Art  5.  The  timber  shall  be  felled,  manufactured,  and  removed  at  the  sole  expense 
of  the  purchaser  before  the  thirtieth  day  of  May  Eighteen  hundred  and  eighty- 
one  ;  but  in  the  event  of  any  one  purchaser  buying  the  whole  of  the  timber 
exposed  for  sale,  such  purchaser  shall  be  allowed  two  years  from  the  date  of 
sale  to  clear  and  carry  away  his  purchase  from  the  forest — the  proprietor,  the 
said  Sir  A.  S.,  his  heirs  and  executors,  always  retaining  and  reserving  to  him- 
self and  his  foresaids  a  right  of  lien  or  hypothec  prior  and  preferable  to  all 
other  parties  whatever  over  the  timber  sold  in  the  forest  until  the  purchasers' 
bills  or  purchase-prices  are  duly  paid ;  and  any  person  failing  to  clear  the 
forest  of  his  purchases  within  the  time  prescribed,  shall  forfeit  and  lose  what- 
ever timber  belonging  to  him  may  be  found  in  the  forest  after  the  expiry  of  the 
time  allowed  for  removal,  and  the  same  shall  revert  and  return  to  the  said  Sir 
A.  S.,  or  his  foresaids,  to  be  used  or  disposed  of  by  him  or  them  at  pleasure. 
Purchasers  will  be  allowed  to  erect  saw-pits,  saw-mills,  and  other  accommo- 
dation for  manufacturing  their  timber,  in  such  places  as  the  surveyor  shall 
allow. 

^rf.  6.  Purchasers  are  hereby  taken  bound  to  keep  at  all  times  clear  of  obstruc- 
tions the  roads  and  accesses  to  and  in  the  forest,  and  not  to  do  any  injury  to 
any  tree  or  trees  reserved  from  sale  within  any  lot,  or  to  those  on  any  other 
portion  of  the  forest ;  and  no  purchaser  shall  be  permitted,  on  any  pretence 
whatever,  without  the  written  permission  of  the  surveyor  of  the  forest,  to  light 
fires  within  the  forest  except  for  steam-machinery ;  -  and  in  the  event  of  the 
reserved  trees  being  in  the  least  damaged  or  destroyed  by  the  purchasers  or 
those  in  their  employment,  the  purchaser  shall  be  bound  to  take  the  whole  of 
the  trees  so  damaged  at  the  rate  of  five  shillings  sterling  per  cubic  foot,  accord- 
ing to  the  forester's  measurement. 

jirL  7,  The  lots,  after  the  sale,  shall  be  at  the  sole  risk  of  the  respective  purchasers 
thereof;  but  no  lot  shall  be  taken  possession  of  by  the  purchaser  without 
written  authority  under  the  hands  of  the  surveyor  of  the  forest ;  and  any  person 
presuming  to  interfere  with  the  lots,  directly  or  by  means  of  any  other  person  or 
persons,  without  such  written  authority,  shall  be  considered  a  wilful  trespasser, 
and  prosecuted  as  law  directs. 

8.  The  trees  constituting  each  lot  are  carefully,  and  believed  to  be  correctly, 
numbered  and  described,  and  the  purchasers  are  to  take  the  same  as  numbered 
and  described  in  the  roup-roll  appended  to  these  articles,  without  being  entitled 
to  any  compensation  or  abatement  from  the  price  offered  and  accepted,  by 
reason  or  on  account  of  any  deficiency  or  mistake,  alleged  or  real,  in  number, 
quantity,  quality,  or  description,  it  being  understood  that  parties  have  satisfied 
themselves  as  to  these  considerations  previous  to  the  day  of  sale. 
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Art,  9.  Any  purchaser  fjEuling  to  pay  the  said  third  part  of  the  value  of  his  pu^ 
chases,  and  to  grant  a  bill  of  security  as  aforesaid  therefor,  shall,  in  the  option 
of  the  judge  of  this  sale,  not  only  forfeit  his  interest  in  and  right  to  the  pur- 
chase, but  shall  be  liable  to  the  ezposer  in  one-fifth  part  of  the  price  offered 
by  him,  in  name  of  liquidate  damages,  which  shall  in  no  event  be  modified ; 
and  it  shall  be  optional  to  the  ezposer  either  to  hold  the  said  purchases  him- 
self, or  to  re-ezpose  the  same  to  sale,  or  to  declare  the  same  to  belong  to  the 
immediately  preceding  offerer ;  and  in  case  intimation  of  such  failure  shall  be 
made  to  the  immediately  preceding  offerer  within  the  space  of  seven  days  next 
after  the  ezpiry  of  the  fourteen  days  mentioned  in  article  number  third  of 
these  conditions,  he  shall  be  deemed  and  held  to  be  the  purchaser,  and  shall 
be  obliged,  within  siz  days  after  such  intimation,  to  make  payment  of  one-third 
part,  and  grant  security  as  aforesaid  for  the  price  offered  by  him,  under  the  like 
penalty  of  forfeiture ;  and  so  forth,  the  whole  course  of  offerers,  until  these 
articles  and  conditions  are  implemented  and  fulfilled. 

Art  10.  In  the  event  of  there  being  no  competition,  or  no  one  offering  the  upset 
price  for  any  lot  or  lots  put  up  to  sale,  power  is  hereby  reserved  to  the  judge 
of  the  sale  to  reduce  the  said  upset  price,  and  again  to  ezpose  the  said  lot  or 
lots  to  public  roup,  at  such  upset  price,  and  under  such  alterations  or  modi- 
fications of  these  conditions  as  he  may  think  fit 

Art  11.  The  ezposer  reserves  to  himself  one  offer  on  each  lot  previous  to  being 
struck  out  by  the  auctioneer  of  the  sale. 

Art,  12.  H.  D.,  licensed  auctioneer,  residing  in  S a,  is  hereby  appointed  ane- 

tioneer  of  this  sale  ;  J.  C,  residing  at  D ,  near  S        a,  clerk  thereto ;  and 

the  said  H.  D.  is  appointed  judge  thereof,  with  power  to  adjourn  the  same 
from  time  to  time  in  regard  to  part  or  the  whole  of  the  timber,  and,  with  or 
without  such  adjournment,  to  reduce  the  upset  price,  to  alter  or  modify  these 
articles  and  conditions,  and  to  determine  all  questions  or  disputes  that  may 
arise  in  connection  with  this  sale,  between  the  ezposer  and  the  offerers  or  pur- 
chasers, or  amongst  the  offerers  themselves  relative  to  the  premises  in  any 
manner  of  way ;  and  the  said  Sir  A.  S.,  by  the  subscription  of  these  presenU 
on  his  behalf,  and  the  offerers  by  subscribing  their  offers  on  the  roup-roU,  are 
hereby  taken  bound  respectively  to  fulfil  the  articles  and  conditions  to  eadi 
other  under  the  penalty  of  two  hundred  pounds  sterling,  to  be  paid  by  the 
party  failing  to  the  party  performing  or  willing  to  perform  the  same,  over  and 
above  performance ;  and  both  parties  consent  to  the  r^istration  hereof,  and 
of  the  roup-roll  or  minute  of  roup,  decemiture  of  the  judge,  and  minute  or 
minutes  of  enactment,  in  the  Books  of  Council  and  Session,  or  others  Gaaoa- 
petent,  therein  to  remain  for  preservation ;  and  if  necessary,  that  letteza  of 
homing  on  siz  days'  charge,  and  all  ezecution  needful,  may  pass  on  a  decree 
to  be  interponed  hereto  in  common  form,  and  thereto  constitute 

their  procurators,  &c.  In 
witness  whereof,  these  presents  consisting  of  this  and  the  two  preceding  P*^^ 
of  stamped  paper,  written  by  J.  B.,  derk  to  A.  B.,  Writer  in  S a,  are  sub- 
scribed by  the  said  J.  B.  on  behalf  of  the  said  Sir  A.  S.,  at  S a,  the  twuitj- 

seventh  day  of  March  Eighteen  hundred  and  eighty  years,  before  tbese  wit- 
nesses, D.  Q.,  clerk  to  the  said  A.  B.,  and  Robert  Smith,  clerk  to  the  eaid  J.  B^ 

(Signed)  J-  B., 

For 
D.  G.,  IVitness. 
R.  S.,  WUmss. 


AND  SELLING   TREES. 


673 


2070.  In  drawing  out  such  a  document,  it  must  be  kept  specially 
in  view  to  have  this  done  on  a  sheet  of  stamped  paper  of  sufficient 
value  to  carry  the  amount  of  the  sale,  as,  if  this  should  not  be 
attended  to,  any  legal  prosecution  afterwards  could  not  be  maintained. 
Of  course  the  diflferent  conditions  herein  set  forth  can  always  be 
modified  to  suit  the  views  of  parties,  and  to  suit  the  nature  of  the 
timber  to  be  disposed  of.     Besides  such  articles  and  conditions  of 
sale  as  the  foregoing,  previous  to  the  proposed  sale  it  will  be  neces- 
sary to  have  prepared  and  appended  another  document,  which  is 
referred  to  in  the  articles  and  conditions,  and  is  called  the  Boup- 
BoU.    This  is  merely  an  abstract  account  of  the  several  lots,  and 
the  result  of  them  after  the  sale.     The  following  is  a  copy  of  the 
form  of  roup-roU  we  use,  and  attach  to  our  conditions  of  sale,  and 
this  must  be  attached  and  in  readiness,  along  with  the  conditions, 
before  the  sale  commences. 


2071.  Boup-KoLL  of  PiNB  and  Laroh  Timbbb^  in  the  Forbst  of  Dalaba, 
sold  within  the  Court-House,  S a,  27  th  March  1880. 


!  Deeeription 
1     ofTraes. 

Nambor 
of  Trees  in 
each  Lot. 

Names  and  Residences 
of  Purchasers. 

How  settled. 

Price. 

Sums  paid. 

^4 

1 

Scots  pine 

2000 

Colin  Archibald,  Aberdeen, 

One-third  paid. 

£800  0  0 

£266  13    4 

RigM  hundred  pounds 

and  remainder 

(Signed)    C.Archibald. 

settiedbybilL 

2 

•  •• 

1500 

P.  Grant,  Qrantown, 
Six  hundred  pounds. 

do. 

600  0  0 

200    0    0 

S 

•  ■  p 

1000 

(Signed)    P.  Grant. 

J.  flobertson,  Grantown, 

do. 

400  0  0 

138    6    8 

Four  hundreid  pounds. 
(Signed)    J.  Iu)bertson. 

4 

•  •  • 

3200 

John  Yule,  Newburgh, 

do. 

1400  0  0 

466  13    4 

One  thousand  four  hum- 

dredpounds. 
(Simed)    J.  Yule. 
R.  urquhart,  Forres. 

b 

•  «  • 

4300 

do. 

1600  0  0 

533    6    8 

One  ihoitsand  six  hundred 

pounds. 

6 

■  •  • 

800 

(Signed)    R.  Urquhart. 
J.  MTherson,  Dunkeld, 
Three  hundred  pounds. 

do. 

80000 

]00    0    0 

7 

■  •» 

2500 

(Signed)    J.  M'Pherson. 
R.  Nicholson,  Newcastle. 

do. 

1500  0  0 

500    0    0 

One  thousand  five  hundred 

pounds. 

1 

(Signed)    R.  Nicholson. 
J.  M*£enzie,  Perth, 

8 

•  «• 

1200 

do. 

400  0  0 

183    6    8 

Four  hundred  pounds. 
(Signed)    J.  M'Kenzie. 

9 

Larch. 

1500 

A.  Oswald.  Perth. 
Nine  hundred  pounds, 
(Signed)    A.  Oswald. 
John  Yule,  Newburgh, 

do. 

900  0  0 

300    0    0 

20 

2000 

do. 

1600  0  0 

500    0    0 

One  thousandjlve  hundred 

pounds. 

{Bigaed)    J.  Yule. 

1 

20.000 

1 

Total  amount  of  Sale, 

•               •               • 

£9400  0  0 

Paid  on  day  of  Sale, 

•                ■                • 

£3188  6  8 

2  u 
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2072.  In  conducting  such  an  extensive  sale  as  is  represented  by 
the  foregoing  copy  of  roup-roU,  it  is  necessary  to  have  a  clerk  con- 
stantly engaged  while  the  sale  goes  on  in  taking  down  the  names 
and  residences  of  every  one  who  gives  an  offer  for  any  lot,  as,  if  this 
is  not  attended  to,  the  exposer  cannot  fall  back  upon  the  bidders  for 
the  respective  lots — as  provided  for  in  the  articles  and  conditions — 
in  the  case  of  the  parties  to  whom  they  were  sold  failing  to  imple- 
ment the  conditions  of  payment  It  is  not,  indeed,  often  that  parties 
fail  to  make  payment  according  to  the  conditions  stipulated ;  but  as 
it  does  sometimes  happen,  and  we  have  experienced  it  ourselves,  it  is 
necessary  to  be  prepared  for  the  worst ;  and  by  taking  a  note  of  eveiy 
offer  given  for  each  lot  at  the  sale,  the  exposer  can  always  fall  back 
upon  them  to  make  good  their  offers,  if  required. 

2073.  In  an  extensive  transaction  of  this  kind,  the  exposer  should 
cause  every  purchaser  of  a  lot  to  subscribe  it  as  it  is  knocked  down 
to  him ;  this  prevents  misunderstandings  afterwards,  and  lays  a  strong 
hold  on  the  buyer  to  fulfil  his  bargain ;  emd  what  is  perhaps  better 
for  the  proprietor  of  the  timber,  it  gives  him  a  legal  hold  upon  the 
purchaser  that  he  could  not  otherwise  have. 

2074.  In  the  same  manner  as  shown  in  the  preceding  section,  any 
sorts  of  trees  may  be  given  intimation  of  and  sold.  Oak  and  other 
coppice  woods  are  generally  sold  by  the  acre,  or  they  may  be  sold  in 
lots  to  any  certain  or  convenient  extent,  mentioning  about  the  number 
of  acres  in  each  lot,  which  should  be  all  valued  previous  to  the  day 
of  sale :  such  sales  of  coppice  may  be  made  in  the  month  of  February 
or  March. 

2075.  Having  said  thus  much  relative  to  public  sales  of  wood,  it 
yet  remains  for  us  to  refer  to  the  conducting  of  wood  sales  by  private 
bargain. 

In  the  selling  of  timber  by  private  bargain,  it  is  generally  done  at 
a  certain  rate  per  cubic  foot,  according  to  kind  and  quality :  or  it 
may  be  done  at  so  much  per  tree,  or  so  much  for  a  certain  number  of 
trees ;  and  in  this  case  the  trees  are  of  course  valued  by  the  forester 
previous  to  making  his  bargain  with  the  purchaser.     In  some  cases 
where  we  have  had  a  quantity  of  timber  to  dispose  of,  and  which  was 
to  sell  by  private  bargain,  we  have  taken  private  offers  for  the  same 
from  different  parties  who  were  inclined  to  have  it,  and  sold  to  the 
person  who  gave  the  highest  price  for  the  whola 

In  a  transaction  of  the  kind,  however,  especially  when  it  is  to  a 
considerable  extent,  and  involving  some  risk,  it  is  necessary  to  huTe 
a  proper  form  of  agreement  drawn  out  on  stamped  paper,  and  signed 
by  the  parties,  as  without  such  an  agreement,  even  although  the  price 
should  be  paid  in  advance,  misunderstandings  are  apt  to  arise,  whi<i 
very  often  lead  to  lawsuits.     Where,  however,  proper  written  cond^ 
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tions  of  agreement  are  attended  to  in  such  matters,  both  parties  get 
on  pleasantly,  from  having  such  a  document  to  refer  to.  As  an 
example  of  an  agreement  for  wood  sold  by  private  bargain,  we  shall 
give  a  copy  of  one  made  with  ^  party  who  bought  20,000  trees  from 
a  property  we  had  to  do  with.  Such  a  document  we  have  no  doubt 
will  be  highly  useful  in  enabling  foresters  to  adopt  such  a  mode  of 
procedure  in  their  dealing  with  parties  privately  for  sales  of  wood. 
The  following  is  the  copy  of  agreement  referred  to : — 

2076.  CONTRACT  of  SALE  betwixt  A.  B.,  for  Sir  J.  R.,  and 
J.  R.  &  W.  M.,  Timber  Merchants,  E d. 

It  18  contracted,  agreed,  and  ended,  betwixt  A.  B.,-  residing  at  R  c,  near 

G ^n,  wood-manager  to,  and  for  behoof  of.  Sir  J.  R,  and  duly  authoriaed 

in  the  premises,  on  the  one  part,  and  J.  R  &  W.  M.,  timber  merchants 

at  E d,  on  the  other  part,  in  manner  following  : — That  is  to  say, 

the  said  parties,  considering  that  the  said  J.  R.  &  W.  M.  have  offered  to 
the  said   A.  R,  acting  for  the  said  Sir  J.  R.,  the  proprietor,  for  twenty 

thousand  Scots  pine  trees,  standing  in  the  forest  of  R n,  partly  on 

R n  Braes,  and  partly  on  the  west  side  of  Tor  Hill,  all  as  already 

marked  off  and  pointed  out,  the  total  sum  of  Two  thousand  nine  hundred 
and  eighty  pounds  and  Jourteen  shillings  sterling,  which  offer  the  said 
A.  B.,  acting  foresaid, .  has  accepted  upon  the  terms  and  subject  to  the 
conditions  hereinafter  set  forth  ;  and  as  it  is  necessary  to  enter  into  a  con- 
tract of  sale  containing  the  usual  and  necessary  clauses,  therefore  the 
said  parties  have  contracted  and  agreed  as  follows : — 

Article  1.  The  said  twenty  thousand  trees  shall  be,  by  the  district  forester, 
made  into  lots  of  various  sizes,  and  for  the  first  lot,  containing  seven  thou- 
sand nine  hundred  and  twenty-eight  trees,  the  said  J.  R  &  W.  M.  bind  and 
oblige  themselves  to  pay  at  the  rate  of  five  shillings  and  sixpence  for  each 
tree ;  for  the  second  lot,  containing  two  thousand  three  hundred  and  forty- 
four  trees,  at  the  rate  of  five  shillings  per  tree ;  for  the  third  lot,  containing 
eight  thousand  and  thirty  trees,  at  the  rate  of  sixpence  per  tree  ;  and  for  the 
fourth  and  last  lot,  containing  one  thousand  six  hundred  and  ninety-eight 
trees,  at  the  rate  of  twopence  per  tree ;  the  aggregate  price  of  which  several 
lots  amounts  to  the  foresaid  sum  of  two  thousand  nine  hundred  and  eighty 
pounds  and  fourteen  shillings  sterling. 

^rt^  2.  The  said  J.  R  &  W.  M.  bind  and  oblige  themselves  forthwith,  and 
before  they  have  right  in  any  way  to  interfere  with  any  part  of  said  twenty 
thousand  trees,  to  pay  to  the  said  A.  B.,  for  behoof  foresaid,  the  sum  of  nine 
hundred  and  ninety-three  pounds  eleven  shillings  and  fourpence  sterling, 
being  one-third  part  of  the  purchase-price  of  said  timber ;  and  grant  bill  with 
security  to  the  satisfaction  of  the  said  A.  B.  for  remaining  two-thirds,  payable 

in  G — ^n,  by  two  equal  instalments,  at  six  and  twelve  months  from  the 

date  of  these  presents. 

JLrt^'  3.  It  is  contracted  and  agreed  that  the  purchasers  shall  have,  from  the 
date  of  these  presents,  three  years  to  remove  their  purchase  from  the  lands 
of  the  forest ;  and  they  bind  and  oblige  themselves,  and  their  heirs  and 
snccessors,  to  remove  the  said  timber  by  such  roads  and  accesses  as  shall  be 
pointed  out  by  the  said  A.  B.  or  the  district  forester ;  and  further,  the  said 
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J.  R  &  W.  M.  biad  and  oblige  themselves,  during  said  period  of  three  yean, 
to  keep  clear  of  all  obstructions  the  roads  and  accesses  to  and  from  and  in 
the  forest,  to  be  used  by  them ;  and  to  pay  one-half  the  sum  required  for 
making  new  roads  for  their  exclusive  use^  and  a  like  proportion  of  the  sum 
necessary  for  repairing  roads  made  to  be  used  by  them. 

Art,  4.  It  is  contracted  and  agreed  that  the  said  J.  R.  &  W.  M.  shall  have  a 

site  for  a  saw-mill  on  the  farm  of  R ^n,  where  pointed  out ;  and  they 

bind  and  oblige  themselves  and  foresaids  to  remove  from  said  mill  and  mill- 
site  at  the  first  term  of  Whitsunday  after  the  expiration  of  said  period  of 
three  years,  and  that  without  any  summons  of  removing  or  process  whatever. 

Art.  5.  The  said  J.  R.  &  W.  M.  bind  and  oblige  themselves  and  their  foresaids 
to  pay  for  any  damage  done  by  them  or  their  servants  to  timber,  standing 
or  lying,  in  or  near  the  forest,  not  forming  part  of  their  purchase,  doable 
the  value  of  such  timber,  and  the  same  shall,  notwithstanding  such  payment, 
remain  the  property  of  the  original  owner ;  and  the  said  J.  R.  &  W.  M. 
further  bind  and  oblige  themselves  not  to  interfere  with,  or  break  down,  any 
part  of  the  forest  enclosures  in  the  course  of  their  operations,  without  the 
sanction  of  the  district  forester,  and  then,  upon  such  conditions  as  shall  be 
stipulated  by  him. 

Art,  6.  It  is  contracted  and  agreed  that  the  said  J.  R.  &  W.  M.  shall  be 
responsible  for  damage  done  by  fires  kindled  within  the  forest,  by  themselves 
or  their  servants,  without  the  sanction  of  the  forester. 

Art,  7.  It  is  specially  contracted  and  agreed  that  the  said  Sir  J.  R  and  his 
foresaids  shall,  during  the  currency  of  the  bill  to  be  granted  for  two-thirds 
of  the  purchase  hereby  made,  as  before  provided,  have  a  right  of  lien  or 
hypothec  over  any  part  of  said  purchase  on  or  near  to  the  lands  of  the  forei^t, 
prior  and  preferable  to  all  other  creditors  of  the  purchasers  ;  and  it  Ib  further 
agreed  that,  should  the  purchasers  fail   in  the  observance  of  any  of  the 
conditions  stipulated  by  this  contract,  it  shall  be  in  the  option  of  the  said 
A.  B.  or  Sir  J.  R.'s  wood-manager  for  the  time,  upon  such  failure,  either  to 
permit  this  contract  to  remain  obligatory,  or  to  declare  it  at  an  end,  and 
forthwith  to  eject  and  remove  the  purchasers  and  their  foresaids,  and  all  others 
acting  in  their  name,  from  the  lands  of  the  forest,  and  from  said  mill-site,  and 
to  enter  upon  possession  of  the  same,  and  that  without  any  declarator  or 
process  whatever ;  and  it  is  hereby  declared  that  the  purchasers  shall  be 
held  to  have  failed  in  their  said  obligations,  in  the  event  that  they  shall 
not  duly  pay  the  instalments  of  the  price  falling  due  under  the  bill  to  be 
granted  as  before  provided  ;  and, 

Lastly,  Both  parties,  the  said  A.  B.  for  Sir  J..  R.,  and  the  eaid  J.  R.  &  W.  M., 
bind  and  oblige  themselves  to  implement  this  contract  to  each  other  under 
a  penalty  of  Two  hundred  pounds  sterling,  to  be  paid  by  the  party  f«ilii%g 
to  perform  to  the  party  performing,  or  willing  to  perform,  over  and  above 
performance  ;  and  both  parties  consent  to  the  r^stration  hereof  in  the  books 
of  Council  and  Session,  or  other  Judge's  books  competent,  therein  to  remain 
for  preservation,  and  that  all  necessary  execution,  on  six  days'  charge,  may 
pass  upon  a  decree  to  be  interponed  hereto  in  form  as  effeirs ;  and  to  that 
effect  they  constitute 
their  procurators,  &c.    In  witness  whereof,  these  presents,  written   on  thia 

and  the  three  preceding  pages  by  A.  B.,  Writer  in  0 y  are  subscribed 

as  follows — viz.,  by  the  said  A.  B.,  at  G n,  the  eighteenth  day  of  March 
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Eighteen  hundred  and  eighty  years,  before  theee  witnesses,  the  said  A.  B., 
the  writer  hereof,  and  H.  B.,  his  clerk,  and  by  the  said  J.  B.  &  W.  M.,  at 

E d,  the  twenty-third  day  of  Afarch,  year  last  mentioned,  before  these 

witnesses,  A.  H.,  banker,  W 1,  and  A.  M.,  accountant  there. 

(Signed)  A.  B. 

A.  B.,  JVitness.  (     »     )  J.  B. 

H.  B.,  Witness.  (     „     )  W.  M. 

A.  H.,  Witness. 
A.  M.,  Witness, 

With  an  agreement  after  the  foregoing  form,  containing  all  neces- 
sary clauses  and  conditions,  any  sale  may  be  made  by  private  con- 
tract on  equally  as  sure  grounds  as  if  the  sale  had  been  made  under 
the  conditions  provided  for  a  public  sale.  Having  given  this  form 
at  full  length,  we  think  it  unnecessary  to  comment  upon  it,  as  it 
speaks  for  itself,  and  as  it  can  be  altered  to  suit  the  use  of  any 
description  of  sale,  whether  large  or  small,  of  whatever  kind  of  trees, 
or  under  any  peculiarity  of  circumstances. 

2077.  The  foregoing  statements  are  applicable  only  to  wood  as  it 
is  sold  in  the  round  or  rough  state;  but  the  selling  of  wood  by 
private  bargain,  when  cut  up  into  various  scantlings  at  saw-mills,  is 
very  different,  and  sometimes  a  matter  of  considerable  difficulty  to 
joiing  foresters.  Therefore,  for  their  assistance,  we  shall  here  give 
a  few  statements,  showing  how  they  may  be  able  to  calculate  the 
fair  value  of  timber,  of  any  scantling,  as  they  may  have  occasion  to 
sell  it  from  saw-mills  under  their  charge. 

2078.  We  shall  suppose  that  a  forester  is  in  the  habit  of  getting 
Is.  2d.  per  cubic  foot  for  his  larch  timber,  as  sold  lying  in  the  plan- 
tations in  the  round  state,  and  that  he  has  charge  of  a  saw-mill,  at 
i^liich  he  wishes  to  cut  up  his  larch  for  sale  to  various  sorts  of  scant- 
lings as  may  be  required.     We  shall  further  suppose  that  he  wishes 
to  learn  at  what  rate  he  should  sell  the  cubic  foot  of  sawn  timber,  so 
as  to  have  at  least  the  same  profit  to  the  proprietor  off  the  cut  tim- 
ber that  he  is  in  the  habit  of  realising  from  the  round.     In  order 
to   illustrate  this  point  in  as  clear  a  manner  as  possible,  we  shall 
suppose  that  the  forester  has  lying  cut  in  one  of  the  plantations 
under  his  charge — say  one  mile  distant  from  the  saw-mill — 150 
cubic  feet  of  larch  timber,  which  he  values  at  Is.  2d.  per  cubic  foot, 
or  at  £8,  15s.  for  the  lot,  being  the  sum  he  could  realise  for  it  in 
the    forest,  independent  of  any  further  trouble.     The  question  now 
is  r    At  what  rate  per  cubic  foot  should  this  larch  be  sold,  after  being 
carted  from  the  woods  and  cut  up  at  the  mill,  so  as  to  realise  the 
original  price  and  cover  all  necessary  expenses?      The  following 
statexnent  will  form  an  answer  to  the  question: — 
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To  2  hones  and  carts,  drawing  150  feet  of  larch  from  the  woods, 
1  mile  distant  from  the  saw-mill,  at  68.  per  day  for  each  hone. 

To  1  man  assisting  in  loading  carts,  at  28.  6d., 

To  4  men  in  saw-mill  1  day,  cutting  up  the  same  into  scantling, 
6x2  inches,  at  38.  per  day  each,  .... 

To  keeping  up  machinery  of  null,  files  for  saws,  oil,  &c.  &c  &c. 


£0  12 
0    2 

0 
6 

0  12 
0  18 

0 
0 

£2    4 

6 

Here,  now,  we  have  the  outlay  necessary  for  converting  the  150  feet 
of  rough  wood  into  scantling  at  the  saw-mill — ^namely,  £2,  4s.  6d. — 
being  4d.  additional  upon  the  cubic  foot  nearly ;  therefore,  in  order 
to  realise  the  original  sum  of  Is.  2d.  per  foot  for  the  proprietor,  the 
forester  will  require  to  lay  on  4d.  extra  on  each  foot  of  the  sawn 
wood,  making  it  Is.  6d.  per  foot  to  the  buyer  of  the  wood  from  the 
mill. 

2079.  In  order  to  illustrate  this  case  still  further,  we  shall  sup- 
pose that  a  house-carpenter  comes  to  the  forester,  and  inquires  at 
what  rate  per  lineal  foot  he  could  supply  the  above  larch  scantling — 
namely,  6  inches  by  2  inches — for  roofing  purposes,  and  to  be  laid 
down  at  a  distance  of  4  miles  from  the  saw-milL     Here,  again,  the 
forester  will  require  to  consider  how  much  extra  per  cubic  foot  it 
will  take  to  lay  the  wood  down  at  a  distance  of  4  miles  from  the 
saw-milL     We  reckon  that  30  feet  of  sawn  timber  is  a  fair  load  for 
a  horse ;  and,  at  4  miles  distant,  a  horse  will  take  two  loads  in  a  day 
— that  is,  a  horse  will  draw  from  the  mill  60  feet  in  one  day  to  a 
distance  of  4  miles.     Therefore,  calculating  6s.  a-day  for  a  man  with 
a  horse,  and  3d.  for  toll,  we  have  60  feet  of  timber  laid  down  for 
68.  3d.,  making  IJd.  extra  on  the  foot — ^that  is  to  say,  the  forester 
could  lay  the  scantling  down,  at  4  miles  distance  from  the  saw-mill, 
at  Is.  7id.  per  cubic  foot,  and  still  have  the  Is.  2d.  clear  for  the 
proprietor.    The  forester  having  now,  we  shall  suppose,  ascertained  the 
price  per  cubic  foot  at  which  he  could  lay  down  the  sawn  timber  to 
the  carpenter,  his  next  point  of  inquiry  is,  and  which  the  carpenter 
desires  to  be  made  aware  of,  at  what  rate  per  lineal  foot  he  could 
give  the  scantling.     Our  method  of  calculation  in  a  case  of  this 
nature  is  as  follows: — 

In.      In. 

The  square  of  the  end  of  the  scantb'ng,       .        6  X  2  s=  12)      144 


Number  of  lineal  feet  required  to  make  1  foot  cube,        .        .     12 

Here  we  have  the  square  of  the  scantling,  which  is  12,  exactly  12 
times  out  of  144 ;  thus  showing  that,  of  a  scantling  6x2  inches, 
12  feet  in  length  are  required  to  make  1  cubic  foot  of  timber  ;  there- 
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fore  these  12  lineal  feet  can  be  sold  at  Is.  7id.,  or  at  l|d.  nearly 
per  lineal  foot,  which  is  the  answer  required. 

2080.  As  every  forester  should  be  well  acquainted  with  the  sort 
of  calculations  now  under  notice,  we  will  here  give  another  statement 
of  a  different  scantling  from  the  last 

We  shall  suppose  that  a  forester  gets  an  order  from  a  party  for  a 
quantity  of  paling  rails,  say  4x1  inch,  to  be  Scots  pine.  We  will 
say  that  the  forester  sells  his  Scots  pine,  of  the  size  adapted  for 
paUng,  at  8d.  per  cubic  foot  in  the  rough  state ;  and  that  he  reckons 
that,  to  bring  the  wood  into  the  mill  and  saw  it  up,  will  cost  him 
4d.  extra  per  foot,  as  in  the  former  case.  Here,  then,  the  price  of 
the  sawn  wood  will  be  Is.  per  cubic  foot ;  and  the  forester  wishes  to 
ascertain  at  what  rate  he  can  sell  the  paling  rails  per  yard  of  3  feet 
lineal  measure.    In  order  to  ascertain  this  he  has  to  calculate  thus : — 

In.      In. 

The  square  of  the  end  of  the  scantling,       .        4x1  =  4)      144 


Number  of  lineal  feet  lequiied  to  make  1  foot  cube,      .        .      36 

That  is,  it  requires  36  feet  in  length  of  a  scantling  4  x  1  to  make  a 
cubic  foot  of  wood ;  and  in  36  feet  in  length  there  are  of  course  12 
yards;  therefore,  if  12  yards  in  length  cost  Is.,  the  forester  is  en- 
abled to  sell  the  paling  rails  at  Id.  per  yard,  and  still  have  8d.  per 
foot  cube  for  the  proprietor  as  the  value  of  his  timber. 

2081.  Knowing  that  calculations  of  this  nature  are  extremely 
useful  to  all  denominations  of  foresters,  we  shall,  before  concluding 
this  section,  give  yet  another  example,  showing  how  to  calculate  the 
value  of  deals  per  square  foot,  according  to  the  rule  formerly  given. 
Suppose  that  a  forester  is  requested  to  supply  deals  of  1  inch  in 
thickness  to  a  party  from  his  saw-mill — say  from  old  Scots  pine 
timber — and  that  the  deals  must  be  at  least  12  inches  broad.  In 
this  case  we  shall  suppose  that  the  forester  values  his  Scots  pine  at 
Is.  2d.  per  foot  lying  in  the  woods  in  the  rough  state ;  then  he  must 
add  to  this  the  expense  of  mill-work  and  cartage,  as  in  the  former 
cases,  at  4d.  per  foot ;  and  say  that  he  can  supply  the  sawn  wood  at 
Is.  6d.  per  foot  cube,  his  next  point  of  inquiry  will  be,  at  what  rate 
he  should  sell  this  wood  per  square  foot  when  sawn  into  deals  of  1 
inch  thickness. 

It  was  said  that  the  deals  were  to  be  12  inches  in  breadth,  there- 
fore the  calculation  will  again  be  thus : — 

In.      In. 

Square  of  thickness  and  breadth,        .        .        12x1=12)      144 


Number  of  lineal  feet  required  to  make  1  foot  cube,        .        .12 
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Here,  again,  we  find  that  it  takes  12  superficial  feet  of  boards  to 
make  1  cubic  foot  of  timber ;  which,  again,  is  reckoned  in  value  at 
Is.  6d.;  therefore  the  forester  can  supply  the  boards  1  inch  thick  at 
l^d.  per  square  foot  Having  given  the  above  statements,  it  would 
be  superfluous  to  give  any  more  upon  a  matter  so  very  simple,  as 
the  rule  is  the  Bame  in  all  cases,  whatever  be  the  size  of  the  scant- 
ling, and  whatever  may  be  the  price  of  the  wood  per  cubic  foot 

2082.  In  conclusion,  we  may  here  add,  that  unless  a  forester  h% 
well  acquainted  with  the  above  rule  for  calculating  the  value  of  cut 
wood,  he  cannot  be  able  to  sell  it  by  private  bargain  to  parties  who 
may  be  inquiring  after  it  Where  wood  is  cut  up  at  saw-mills, 
people  will  come  inquiring  after  scantlings  of  every  size  and  kind  of 
timber ;  and  if  the  man  who  has  the  charge  be  not  able  to  give  a 
clear  and  definite  answer  about  the  value  of  wood  to  builders  and 
others  who  may  wish  to  deal  with  him,  they  will  at  once  consider 
him  a  person  of  inferior  capabilities ;  and  in  such  a  case  many  will 
be  ready  to  take  the  advantage,  and  tiy  to  secure  a  bargain  for 
themselves  at  the  cost  of  the  forester's  character  and  the  proprietor's 
purse. 
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CHAPTER    XVIII. 

BBOTION   I. — OUB   FOREST-TREES  ARE   SUBJECT  TO   VARIOUS   DISEASES. 

2083.  In  the  natural  forest  there  may  be  said  to  be  no  disease 
among  trees,  as  there  each  kind  selects  the  soil  that  is  conducive  to 
its  healthy  growth,  and  in  consequence  all  are  alike  healthy,  and  all 
grow  up  to  natural  maturity.     In  the  natural  forest,  it  is  true,  we 
here  and  there  find  young  subjects  of  a  stunted  and  unpromising 
description ;  but  these  grow  up  and  live  only  for  a  short  time,  being 
the  produce  of  seed  that  has  sprung  up  on  spots  unfavourable  to  the 
full  development  of  the  species,  and  therefore  they  are  soon  over- 
topped by  other  species  that  spring  up,  which  species,  finding  the 
soil  adapted  to  them,  quickly  grow  up  tod  obliterate  in  a  very  short 
time  all  traces  of  the  plants  that  had  sprung  up  with  them  on  the 
same  piece  of  ground.     We  have  in  many  cases  had  opportunities  of 
observing  this  state  of  things  in  regard  to  trees  in  the  American 
wood*-that  is,  there  cau  be,  properly  speaking,  no  diseases  among 
trees  there  as  we  find  them  in  our  artificial  plantations ;  and  for  the 
reason  that,  where  any  plants  do  spring  up  on  land  unfit  for  their 
healthy  development,  they  grow  so  slowly  that  other  kinds  to  which 
the  soil  is  congenial,  and  which  spring  up  among  them,  ere  long 
overtop  them  and  crush  them  out  of  sight ;  and  thus  the  ground  is, 
in  all  cases,  ultimately  occupied  by  trees  suited  to  grow  healthily 
upon  it.     No  doubt  we  find  in  the  natural  forest  trees  coming  to 
maturity  and  dying  at  various  ages — ^many  of  them  at  very  early 
ages — but  this  is  not  occasioned  by  disease,  but  by  being  smothered 
to  death  by  their  neighbours — the  stronger  in  all  cases  overtopping 
and  crushing  down  the  weaker,  till  only  the  strongest  are  left  to 
occupy  the  ground. 

2084.  The  case  is  very  different  in  our  artificial  forests  and  plan- 
tations, however ;  as  in  these,  generally  speaking,  the  plants  are  not 
indigenous  to  the  land,  are  all  of  one  age,  and  all  at  nearly  equal 
distances  apart  from  each  other;  so  that  from  this  they  grow  all 
nearly  alike — slowly  if  the  soil  be  in  a  condition  unsuitable  for  them, 
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and  rapidly  if  it  be  favourable.  If  the  plant  here  is  suited  to  the 
soil,  no  disease  is  found ;  but  if,  on  the  contrary,  the  plants  have 
not  been  well  chosen  for  the  soil,  disease  is  found  in  the  subjects  in 
various  forms  and  degrees,  according  to  the  proportion  of  unsuitable- 
ness  in  the  condition  of  the  soil  to  the  plants. 

2085.  The  foregoing  remarks  are  applicable  only  in  so  far  as  dis- 
ease in  our  trees  is  caused  by  unsuitableness  of  soil;  but  in   this 
country,  -where  we  grow  a  very  great  number  of  subjects  of  difieient 
families,  collected  from  different  countries,  there  are  also  diseases 
arisiQg  from  unsuitableness  of  situation  and  local  climate,  and  these 
also  take  various  forms,  according  to  the  degree  of  fitness  or  unfitness 
of  the  situation  to  the  subjects  affected.     For  example,  take  any  tree 
that  is  found  to  grow  weU  with  us  on  sheltered  valleys,  and  place  it 
on  an  exposed  site — the  soil  being  the  same  in  both  cases — ^and  it 
will  be  found  that  some  derangement  has  taken  place  in  the  action 
of  its  functions,  less  or  more,  according  to  the  degree  of  exposure,  and 
therefore  showing  different  symptoms,  according  to  the  peculiarities 
of  the  case;  and,  on  the  other  hand,  take  any  tree  that  naturally 
grows  on  high-ljring  sites,  with  pure  dry  air,  and  place  it  in  a  low- 
lying,  sheltered,  and  humid  situation — ^the  character  of  the  soil  being 
the  same  in  both  cases — and  it  also  will  be  found  to  have  undergone 
some  change  in  its  constitution,  and  at  some  stage — ^probably  at  an 
early  one — to  show  peculiar  symptoms  of  disease.     These  remarks 
are,  we  think,  sufficient  to  prove  that  all  diseases  in  our  forest-tiees 
are  found  to  arise  from  unsuitableness  of  situation  and  condition  of 
soil,  and  that  they  take  various  forms,  according  to  the  d^ree  of 
unsuitableness  to  which  they  are  subjected.     From  this  it  is  there- 
fore to  be  inferred  that  wherever  disease  is  found  to  exist  in  trees,  it 
is  to  be  traced  to  the  one  or  the  other  of  these  causes,  or  it  may  be 
to  both  combined ;  and  that  the  only  cure  is  to  place  the  subjects  in 
such  conditions  of  soil  and  situation  as  are  known  to  be  most  favour- 
able to  the  healthy  development  of  the  species.  • 


SECTION   II. — EXTERNAL  BTHPTOMS  OF  DISEASE   IN  TREES,   AND  OBNERAI^ 

CAUSES   OF  THE  SAME. 

2086.  Trees,  like  animab,  are  subject  to  various  diseases,  which,  if 
not  arrested  by  removing  their  causes,  often  either  make  them  die 
suddenly,  or  retard  their  growth  to  such  an  extent  that  prematmily 
is  speedily  brought  on.  Disease  in  trees,  like  disease  in  animals,  in 
all  cases  throws  out  external  symptoms  by  which  it  can  be  detected ; 
but  in  order  to  this  the  experienced  eye  is  required.  To  the  inex- 
perienced, trees  will  often  appear  healthy,  while  in  reality  they  may 
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be  the  reverse.     We  have,  in  many  instances  where  we  have  been 
called  apon  by  proprietors  to  inspect  their  plantations,  found  them 
entertaining  high  expectations  as  to  the  future  welfare  of  some  fa- 
vourite plantation,  while  we  found  it  our  duty  to  give  them  reports 
quite  opposite  to  what  they  expected.    We  refer  to  this  here,  because 
we  are  well  aware  that  plantations  are  often  looked  upon  as  being  in 
a  good  state,  while  the  contrary  is  the  truth.     Disease  in  trees,  as  in 
animals,  is  confined  to  no  particular  stage  of  their  existence ;  from 
the  sapling  in  the  nursery-row  to  the  full-grown  tree  in  the  forest, 
it  may  often  be  detected,  causing  premature  decay  in  the  subjects. 
Although  this  is  a  fact  too  often  observable,  and,  we  may  say,  too 
little  attended  to,  by  professional  men,  yet,  generally,  trees  are  not 
apt  to  die  either  suddenly  or  prematurely  when  planted  and  existing 
under  favourable  circumstances  as  to  soil  and  situation ;  and  any 
failures  which  do  take  place  can  in  most  cases  be  traced  to  the  true 
cause — that  being  either  in  the  nature  of  the  soil,  climate,  or  man- 
agement of  the  cultivator.     Moreover,  trees,  like  animals,  although 
they  should  grow  up  healthily  and  arrive  at  the  most  perfect  state  of 
maturity  the  soil  and  situation  upon  which  they  grow  admit  of,  will 
b^in  to  experience  the  gradual  approaches  of  natural  decay;  the 
life-principle  of  the  trees  will  cease  to  act;  and  if  not  cut  down 
before  this  stage  arrives — which  will,  of  course,  be  different,  accord- 
ing to  the  species  and  nature  of  the  soil — they  will,  in  the  case  of 
some  soft-wooded  trees  at  least,  soon  moulder  into  their  original 
earth. 

2087.  The  healthy  development  of  trees,  like  that  of  animals, 
depends  much  upon  the  wholesome  state  of  their  food,  and,  at  the 
same  time,  upon  the  want  or  excess  of  it — that  is,  if  a  plant,  like  an 
animal,  receive  too  little  food,  its  development  will  be  irregular  and 
stunted,  and  if  too  much  of  any  particular  ingredient,  that  excess 
must  prove  the  parent  of  disease  in  its  system,  and  of  disease  more 
fatal  than  the  want  of  it  altogether  would  have  caused. 

2088.  Every  tree  in  full  health,  and  considerably  under  the  age 

of  maturity,  produces  annually  an  elongation  of  all  its  branches,  and 

an  increase  in  the  diameter  of  its  body  proportionate  to  its  species  ; 

and  the  external  bark,  more  especially  in  the  hardwood  sorts,  should 

be  clean  and  smooth.     The  amotmt  of  the  increase  of  growth  in  any 

given  time  is  not,  however,  always  a  true  criterion  of  its  health. 

For  example,  we  have  often  had  occasion  to  remark,  in  cutting  down 

trees,  that  one  which  was  rotten  in  the  heart  had  made,  up  to  the 

time  of  its  being  cut  down,  greater  annual  layers  of  young  wood 

upon  the  stem  than  another  beside  it  which  was  perfectly  sound  and 

healthy.     This  will  no  doubt  appear  at  first  sight  doubtful  to  the 

inexperienced,  but  it  is,  notwithstanding,  the  truth ;  and  we  merely 
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lefer  to  the  circumstance  in  order  to  show  that  the  increase  in  the 
annual  layers  of  young  wood  upon  the  stem  does  not  always  indicate 
the  true  state  of  the  tree.     Even  in  such  a  case  as  this,  howcTer, 
there  are  always  outward  sjrmptoms  by  which  an  experienced  eye 
can  pretty  readily  detect  the  inward  rottenness :  there  is  an  inde- 
scribable something  stamped  upon  the  general  bearing  of  the  subject 
which  betrays  the  hidden  disease.    Again,  relative  to  this  point,  a  tree 
upon  an  exposed  situation  may  be  making  but  small  annual  layers 
of  young  wood  as  compared  with  one  of  the  same  species  in  a  shel- 
tered part,  and  at  the  same  time  they  may  be  both  equally  healthy; 
therefore,  in  judging  aright  of  the  health  of  any  tree  or  plantation, 
the  circumstances  above  mentioned  must  be  taken  into  account.     We 
said  that  the  external  bark  of  trees  in  full  health  should  be  dean 
and  smooth ;  but  relative  to  this  also,  caution  is  necessary  ere  we 
judge  by  the  assertion  simply  as  it  stands.     A  tree  may  be  in  good 
health  and  yet  have  the  external  bark  somewhat  coated  with  lichen, 
and  rough ;  for  smooth  and  clean  bark  is  more  an  attendant  upon 
young  trees  in  rapid  growth  than  an  indication  of  sound  health, 
properly  speaking.     We  could  point  out  trees  having  a  clean  and 
smooth   bark  considerably  damaged  by  inward  disease ;  while^  on 
the  other  hand,  trees  may  be  shown  with  a  rough,  mossy,  and  fur- 
rowed bark,  perfectly  healthy  and  free  from  all  disease  ;  thus  show- 
ing that  smooth  bark  is  not  altogether  to  be  reUed  on  in  passing 
judgment  on  the  state  of  a  tree,  but  that  other  attendant  circum- 
stances must  be  taken  into  accoimt.     These  statements  may,  to  the 
inexperienced  forester,  appear  contradictory,  but  such  is  often  the 
case ;  and  we  merely  advert  to  them  to  show  that  any  single  mark 
of  either  disease  or  health  is  not  in  all  cases  to  be  relied  on ;  for  the 
apparent  marks  of  both  health  and  disease  may  exist  on  the  same 
patient  at  the  same  time  ;  and  it  may  even  require  a  dose  investi- 
gation from  the  most  experienced  of  either  foresters  or  v^etaUe 
physiologists  before  deciding  as  to  its  state.     Having  thus  premised, 
it  is  not  our  intention  here  to  enter  into  details  regarding,  or  even 
to  refer  to,  all  the  diseases  to  which  trees  are  liable  in  our  climate. 
This  would  of  itself  be  matter  for  more  than  one  volume  of  ordinaiy 
dimensions;  it  is,  in  fact,  more  a  subject  of  vegetable  physiology 
than  one  belonging  to  such  a  work  as  the  present,  which  is,  strictJy 
speaking,  a  plain  practical  work  on  the  rearing  of  forest-trees.     It 
is,  however,  necessary  that  we  should  here  advert  a  little  to  such 
diseases  in  forest-trees  as  are  generally  the  ofEspring  of  bad  manage- 
ment in  the  forester  ;  and,  accordingly,  we  shall  point  out  the  exter- 
nal symptoms  of  such  diseases,  the  general  causes  of  the  same,  the 
means  of  cure  most  likely  to  succeed  where  the  trees  are  infected. 
and  those  of  prevention  where  no  disease  may  yet  have  appeared. 
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2089.  The  priacipal  diseases  likely  to  be  brought  on  forest-trees 
by  bad  management  are — 1st,  Bark-bound  ;  2d,  Moss  or  lichen  upon 
the  bark  ;  3d,  Stag-hom  tops  ;  4th,  Scale  ;  5th,  Premaiure  bearing  of 
seed;  6th,  Dropsy;  7th,  Ulcers ;  8th,  Wownds;  9th,  Stunted  grovjth 
of  the  young  v)ood. 

2090.  Any  of  the  above-mentioned  diseases  may,  to  a  consider- 
able extent,  be  brought  on  trees  by  a  mismanagement  in  their  culti- 
vation ;  and  with  regard  to  the  firot  mentioned — ^namely  bark-bound 
— ^it  may  very  frequently  be  found  to  exist  on  hardwood  trees  in  any 
soil  or  situation  where  they  may  have  been  injudiciously  managed, 
either  in  the  way  of  planting,  prunmg,  or  thinning.     The  external 
appearance  of  a  tree  in  the  state  termed  bark-bound  may  be  thus 
stated :  outer  bark  hard  and  compressed,  and  of  a  dry  coriaceous  tex- 
ture ;  the  stem  of  the  tree,  as  also  the  larger  branches,  with  young 
shoots  springing  out  immediately  from  the  bark  at  irregular  intervals. 
When  the  disease  is  not  of  long  standing  upon  a  tree,  if  a  longitudinal 
incision  ydth  a  knife  be  made  in  the  summer  in  the  outer  bark,  it 
will  immediately  contract  upon  each  side  of  the  incision,  leaving 
the  cut  much  wider  than  the  instrument  could  make  in  the  case  of  a 
healthy  tree ;  but  if  the  disease  be  of  long  standing,  this  contraction 
of  the  bark  will  not  take  place,  at  once  indicating  that  the  wood  of 
the  tree  and  its  bark  adhere  so  closely  together,  that  the  sap  cannot 
flow  between  them.     Another  symptom  of  this  disease  in  a  tree  is, 
that  the  proper  lateral  and  top  branches  make  small  and  weak  annual 
shoots ;  and  each  year,  as  the  disease  becomes  more  confirmed,  the 
annual  shoots  become  the  more  weakly.     The  cause  of  this  disease, 
as  its  name  expresses,  is  the  bark  being  bound  or  girded  about  the 
wood  of  the  tree,  thereby  preventing  the  free  flow  of  the  proper  sap 
from  the  roots  to  the  leaves,  and  also  arresting  the  descent  of  proper 
woody  matter  between  the  wood  and  the  bark.     In  this  case,  if  the 
cause  of  the  disease  be  not  removed  in  proper  time,  the  vital  fluids 
become  gradually  checked,  till  at  last  the  passages  become  entirely 
closed,  and,  as  the  natural  consequence,  the  tree  dies. 

2091.  We  have  already  stated  that  "bark-bound"  may  be  caused 
by  injudicious  planting,  pruning,  or  thinning.     As  caused  by  injudi- 
cious planting,  we  have  often  occasion  to  witness  it  when  any  tree  is 
planted  in  an  unsuitable  soil,  and  on  a  situation  too  high  and  exposed 
for  its  healthy  development     For  example,  the  spruce  fir  or  the  ash, 
in  all  cases  where  they  are  found  planted  in  a  light  soil  and  upon  an 
exposed  and  high  part  of  the  country,  more  particularly  if  growing 
upon  the  outside  of  a  plantation,  will  be  found  of  a  short  bushy  habit, 
having  their  bark  hard,  and  adhering  to  the  wood,  and  scarcely  show- 
ing any  symptoms  of  vitality  till  far  on  in  summer.     In  this  state 
the  trees  are  bark-bound,  which  disease  is  caused  by  the  vital  fluids 
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belBg  not  strong  enough  to  resist  the  cold  and  drying  influences  of  the 
atmosphere ;  and  in  such  circumstances  the  trees  seldom  assume  any- 
thing like  a  respectable  size.  As  to  recovery  in  a  case  of  this  nature, 
we  have  never  been  able  to  see  how  that  could  be  effected :  we  may 
as  well  say  that  a  geranium,  which  may  have  been  planted  in  an  im- 
proper soil  and  on  an  exposed  site,  should  be  made  to  grow  as  well 
as  one  in  a  sheltered  part.  Of  course  all  that  is  required  is  a  change 
of  soil  and  protection ;  but  this  would  be  impracticable  with  regard 
to  a  spruce  fir  or  an  ash  under  such  circumstances.  The  fault  rests 
with  the  planter ;  for,  in  fact,  the  trees  so  situated,  according  to  their 
nature,  are  not  in  a  state  of  soil  and  air  adapted  for  their  healthy 
growth:  premature  death  must  therefore  be  the  result  The  same 
results  will  follow  in  the  case  of  any  other  kind  of  trees  that  may  be 
planted  upon  a  soil  too  poor,  and  on  a  situation  too  exposed  for  their 
health ;  and  the  disease,  under  those  circumstances,  is  incurable — at 
once  showing  the  evil  cmd  ruinous  effects  of  planting  trees  in  a  situa- 
tion not  adapted  for  theuL 

2092.  As  caused  by  injudicious  pruning,  we  have  often  witnessed 
this  disease  to  a  fearful  extent,  even  where  formerly  the  trees  were  in 
excellent  state.  Trees  that  may  receive  a  severe  pruning  of  their 
larger  branches,  more  particularly  if  they  are  in  a  plantation  which 
has  been  severely  thirmed  at  the  same  time,  are  almost  certain  to 
become  bark-bound,  however  healthy  they  may  have  been  before  that 
operation  was  performed  upon  them.  In  this  case  the  disease  is  caused 
by  the  severe  denuding  of  the  trees  of  their  branches,  the  subjects  being 
rendered  weakly  from  want  of  leaves  to  elaborate  their  sap,  and  from 
the  atmosphere  being  thereby  cooled  down  suddenly  about  them ;  and 
the  only  rational  remedy  under  such  circumstances,  is  to  allow  the 
trees  to  regain  their  former  shelter  as  nearly  as  possible.  Trees 
imder  such  circumstances,  if  under  30  years  of  age,  are  very  likely 
gradually  to  recover,  although  they  will  never  afterwards  attain  sudi 
valuable  size  as  they  would  have  done  had  they  received  no  check 
from  such  disease ;  but  if  the  trees  are  much  above  that  age,  they  are 
not  likely  ever  to  recover,  at  least  so  far  as  to  become  valuable  as 
timber. 

2093.  The  results  are  much  the  same  with  regard  to  the  disease, 
as  it  is  often  caused  by  injudicious  thinning.  When  the  atmosphere 
of  the  plantation  is  suddenly  cooled  down  by  a  severe  thinning,  the 
sap  is  retarded  in  its  ascent,  and  expended  in  keeping  up  the  life- 
principle  of  the  tree.  The  consequence  is,  that  little  woody  matter  is 
returned  from  the  leaves,  the  bark  gradually  becomes  dry,  and  the 
trees,  should  they  recover,  do  so  slowly,  and  never  afterwards  reach 
the  value  they  would  have  attained  had  they  been  properly  dealt 
with.     Trees,  although  injured  by  severe  pruning  and  thinning,  as 
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above  stated,  may,  notwithstanding,  be  in  a  great  measure  recovered, 
and  that  by  two  methods — namely,  by  removing  the  diseased  outer 
bark  from  the  tree,  or  by  softening  the  bark  by  means  of  any  moist 
substance. 

2094.  In  attempting  the  recovery  of  bark-bound  trees  by  removing 
the  outer  bark,  it  is  only  necessary  to  have  this  chipped  or  scraped  oflF 
by  means  of  any  moderately  sharp  iron  instrument.  If  the  trees  to 
be  operated  upon  are  young,  with  a  thin  smooth  bark,  care  must  be 
taken  to  scrape  only ;  but  if  the  trees  be  pretty  old,  with  a  rough 
thick  coat  of  outer  bark,  it  must  be  chipped  off.  We  have  frequently 
seen  an  old  hedge-knife  used  for  this  purpose,  and  that  with  great 
efiect.  In  removing  the  outer  bark,  the  operator  must  be  careful  not 
to  injure  the  soft  inner  bark  next  the  proper  wood.  We  consider  the 
month  of  April  to  be  the  best  season  of  the  year  for  performing  this 
operation  on  trees.  The  foregoing  method  is  frequently  practised  for 
the  purpose  of  recovering  trees  diseased  in  the  bark,  but  it  is  not 
nearly  so  effectual  in  bringing  about  a  thorough  cure  as  that  of  soft- 
ening the  diseased  outer  bark  by  means  of  some  moist  substance 
applied  to  it  Therefore,  to  those  who  may  find  it  necessary  to  apply 
a  remedy  for  recovering  bark-bound  trees,  we  would  recommend  them 
to  proceed  thus :  Have  a  quantity  of  good  moss  gathered  from  the 
woods,  or  from  an  old  grass  field,  of  the  same  description  as  is  com- 
monly used  by  nurserymen  for  packing,  and  have  it  well  incorporated 
with  nearly  an  equal  bulk  of  fresh  cow-dimg,  making  the  mixture 
form  a  complete  plaster.  With  this  cover  the  bark  all  over  the  stem 
of  the  tree  affected,  as  also  part  of  the  larger  branches,  to  the  thick- 
ness of  about  one  inch ;  and  in  order  to  keep  this  plaster  on,  have 
the  whole  wound  round  with  ordinary  hay  or  straw  ropes.  If  this  be 
applied  in  the  autumn,  and  allowed  to  remain  till  the  May  following, 
the  bark  wiU  be  completely  softened  and  in  a  pUable  state ;  but  in 
order  that  it  may  not  receive  any  sudden  check  from  the  influence  of 
the  weather  after  the  plaster  has  been  removed,  it  is  advisable  to  have 
the  whole  wound  round  again  with  fresh  hay-ropes,  these  being  allowed 
to  remain  till  they  become  wasted  and  naturally  fall  off,  when  a  com- 
plete cure  will  be  found  effected.  In  dry  weather  it  will  be  an  ad- 
vantage to  syringe  with  water  the  ropes  upon  the  trees,  which  will 
tend  to  keep  the  bark  in  a  healthy  soft  state. 

2095.  With  regard  to  the  second-mentioned  external  sjrmptom  of 
nnhealthiness  in  trees — ^namely,  mo98  or  lichen  upon  the  hark — this 
may  be  found  to  exist  upon  trees  in  a  variety  of  circumstances,  soils, 
and  situations,  and  is  not  always  a  symptom  of  nnhealthiness.  In 
any  district  of  country  where  much  rain  falls,  almost  all  trees  will, 
to  a  certain  extent,  be  found  infested  with  lichen ;  and,  notwithstand- 
ing, the  trees  may  grow  vigorously  and  be  found  in  good  state,  as  we 


688  EXTERNAL   SYMPTOMS   OF   DISEASE   IN   TREES. 

have  frequently  witnessed.  Trees  existing  in  a  damp  hnmid  atmo- 
sphere, where  they  have  not  a  free  circulation  of  air  about  them,  are 
generally  much  overgrown  with  lichen  upon  their  stems.  In  this 
case  a  diseased  state  of  the  trees  cannot  be  said  to  be  the  cause  of 
the  lichen  growing  upon  them ;  but  such  trees,  existing  in  a  state  of 
air  favourable  to  the  development  of  the  lichen-seeds  upon  their  bark, 
may  be  ultimately  much  injured  by  the  plants  excluding  light  and 
air  from  the  bark ;  and  in  this  case,  draining  of  the  soil,  so  as  to  cany 
off  all  superfluous  moisture,  thinning  the  trees  judiciously,  so  as  to 
admit  a  free  current  of  air,  and  removing  the  lichen  from  the  bark, 
will  generally  completely  restore  them.  But  if  those  requisites  of 
health  have  been  too  long  neglected,  it  will  be  impossible  to  effect  a 
cure.  Trees  existing  in  a  high  and  exposed  situation,  more  especially 
if  the  subsoil  upon  which  they  are  growing  is  cold  and  damp,  are  al- 
most always  much  infested  by  both  moss  and  lichen.  In  such  cir- 
cumstances this  is  caused  by  the  languid  state  of  the  juices  of  the 
trees,  and  their  not  being,  as  it  were,  sufficiently  strong  to  resist  a 
degree  of  decomposition  in  the  outer  bark.  In  a  case  of  this  nature, 
the  only  remedy  is  to  have  the  subsoil  made  wholesome  for  the  roots 
of  the  trees  by  draining,  and  to  preserve  shelter  as  much  as  possible, 
by  not  over-thinning  or  unduly  exposing  the  trees. 

2096.  Again,  any  plantation  which  may  have  stood  for  a  consider- 
able time  in  a  confined  state  for  want  of  thinning,  may,  after  receiv- 
ing a  severe  and  injudicious  thinning,  become  unhealthy  in  the  outer 
bark ;  and,  as  a  certain  natural  consequence,  the  trees  will  be  much 
overgrown  with  lichen.  In  this  case,  the  cause  of  this  growth  is  the 
sudden  exposure  of  the  trees  rendering  the  bark  diseased.  We  have 
frequently  seen  this  take  place  where  bad  management  prevailed ; 
and  after  the  trees  had  grown  more  closely  together,  so  as  to  produce 
shelter  throughout,  the  lichen  disappeared.  We  thus  see  that  the 
appearance  of  lichen  upon  the  bark  of  trees  is  not  always  a  symptom 
of  decided  disease  in  them,  but  may  be  occasioned  by  a  temporary 
derangement  in  the  natural  functions  of  the  outer  bark ;  and  if  ob- 
served in  time,  Uke  any  other  disease,  may  be  arrested  by  removing 
the  cause  before  it  has  had  time  to  become  decidedly  fixed  in  the 
constitution  of  the  trees  affected. 

2097.  What  has  been  said  relative  to  the  appearance  of  moss  and 
lichen  upon  trees,  is  principally  applicable  to  the  hardwood  sorts. 
As  to  lichen  affecting  the  pine  and  fir  tribes,  we  shall  speak  of  that 
shortly.  In  the  meantime,  we  would  remark  here  that  hardwood 
trees  generally  are  more  easily  cured  of  any  disease  than  pines  or  firs 
are, — the  reason  appearing  to  be,  that  their  juices  are  more  pliant  than 
those  of  the  others.  The  juices  of  the  pines  and  firs  are  of  a  thick 
consistency,  and  any  sudden  check  to  the  life-principle  of  those  trees 
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at  once  stagnates  their  juices  and  renders  them  unfit  for  circulation ; 
whereas,  in  the  case  of  the  hardwood  sorts — such  as  the  oak,  ash, 
&c. — the  juices  are  thin  and  of  a  watery  consistency ;  and  although 
those  trees  may  receive  an  injury  in  their  constitution,  their  juices 
will  continue  to  flow  to  a  certain  extent,  and  thus  keep  up  the  life 
of  the  tree ;  and,  as  the  cause  of  disease  gradually  subsides,  they  will 
regain  their  former  strength. 

2098.  Almost  all  trees  growing  in  high  districts,  unless  the  soil 
be  favourable,  are  less  or  more  infested  by  lichen,  which  is  occasioned, 
we  think,  by  the  want  of  a  full  flow  of  sap  in  the  trees  to  keep  the 
bark  in  a  soft  moist  state.  The  bark  of  all  such  trees,  when  they 
have  arrived  at  any  considerable  size  and  age,  is  found  dry  and  hard, 
and,  as  it  were,  in  a  half-decomposed  state — thus  becoming  a  favour- 
able receptable  for  the  growth  of  the  seeds  of  lichens ;  yet  the  trees, 
under  these  circumstances,  may  be  healthy  enough  in  their  constitu- 
tion. It  must,  however,  be  admitted  that,  under  such  circumstances, 
trees  cannot  grow  vigorously,  or  attain  the  valuable  size  they  would 
do  under  more  favourable  ones.  In  all  such  cases,  therefore,  it  would 
be  a  very  great  improvement  to  scrape  off  this  outer  diseased  bark, 
and  thus  remove  the  lichen  and  allow  the  stems  of  the  trees  to  ex- 
pand more  freely  by  the  influence  of  light  and  heat  penetrating  more 
readily  through  the  bark.  On  the  other  hand,  almost  all  trees  grow- 
ing upon  a  sheltered  district  of  country — unless,  indeed,  where  the 
soil  may  be  imfavourable  to  their  growth — are  generally  found  clean 
and  free  from  either  moss  or  lichen ;  the  reason  of  which  appears  to 
US,  that  the  trees  growing  in  favourable  circumstances  of  soil  and 
situation  have  a  vigorous  constitution,  with  a  full  flow  of  sap,  which 
keeps  all  their  parts  in  a  healthy  state,  so  that  no  opportunity  is 
afiforded  to  the  seeds  of  such  plants  harbouring  on  them. 

2099.  From  what  has  been  said  above,  it  will  appear  plain  that, 
where  moss  or  lichen  exists  upon  trees,  it  is  in  general  a  symptom  of 
something  wrong,  although  not  always  a  symptom  of  decided  disease, 
but  possibly  occasioned  by  some  temporary  derangement  in  the  func- 
tions of  the  bark.  The  only  way  to  prevent  this  appearance  is  to 
keep  the  soil  dry,  to  admit  a  free  circulation  of  air,  and  not  to  give 
any  sudden  check  by  over-thinning. 

2100.  With  regard,  however,  to  lichen  growing  upon  the  bark  of 
the  larch,  fir,  and  pine  tribes,  and  where  it  is  retained  upon  them 
Tcdthout  intermission  the  whole  year,  the  case  is  very  difierent  In 
these  it  is  a  certain  indication  of  a  degree  of  decomposition  in  the 
heartwood  of  the  trees  affected  by  it.  In  all  our  surveying  of  planta- 
tions in  Ireland,  England,  and  Scotland  during  the  last  thirty  years,  we 
have  seldom  been  deceived  in  pronouncing,  relative  to  larch,  pine,  and 
fir  trees,  whether  they  were  in  a  healthy  or  unhealthy  state,  and  that 
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by  the  appearance  of  the  lichen  and  moss  upon  their  bark  alone.  In 
doing  this,  however,  there  is  an  indescribable  something  which  we  are 
guided  by  in  our  own  mind,  and  which  we  could  not  here  explain  for 
the  guidance  of  others;  it  is,  in  short,  a  mere  tact  of  observation 
combined  with  experience,  which  is  inexpressible  upon  paper.  We 
may  say  thus  far,  that  wherever  the  lichen  is  found  to  extend  about 
two-thirds  up  the  entire  height  of  the  stem  of  a  tree,  and  is  also 
spreading  out  upon  the  branches,  and  not  falling  off  during  the 
summer,  decomposition  in  the  heartwood  is  evidently  going  on. 
Such  trees  should  at  once  be  cut  down,  as  the  longer  they  stand 
they  will  become  of  the  less  value.  There  is  also  something  to  be 
founded  on  from  the  appearance  and  kinds  of  the  lichens  and  mosses 
at  different  stages  of  disease ;  but  this  can  only  be  explained  by  close 
observation  upon  the  subjects. 

2101.  The  third  external  symptom  of  disease  in  trees  is  stag-horn 
top.  This  symptom  is  one  easily  distinguished  from  all  others  by  the 
top  and  upper  branches  of  the  tree  affected  becoming  dead  and  quite 
bare  of  all  leaves  and  young  twigs,  having  the  appearance  of  stag?' 
horns.  This  disease  may  be  occasioned  by  dampness  in  the  subsoil 
in  the  case  of  some  sorts  of  trees,  and  by  the  want  of  sufiBcient 
moisture  in  that  of  others.  It  is  generally  preceded  by  one,  and 
sometimes  by  both  of  the  symptoms  already  mentioned,  and  is,  we 
may  say,  in  all  cases,  irrecoverable,  except  by  draining  and  poUaid- 
U3ig>  by  which  means  the  tree  affected  may  indeed  be  made  to 
lengthen  out  its  existence,  but  not  to  regain  its  former  healthy  con- 
stitution. Willows  and  poplars,  which  luxuriate  in  a  soil  rather 
damp  than  otherwise,  genersdly  become  stag-hom-topped  when  grown 
in  a  soil  too  dry  for  their  healthy  development,  and  that  as  soon  as 
they  have  arrived  at  such  maturity  upon  the  soil  upon  which  they 
may  be  growing,  as  its  nature  is  capable  of  bringing  them  to.  It  at 
once  indicates  their  premature  state ;  and  the  wisest  thing  is  to  cut 
them  down,  seeing  the  soil  is  not  adapted  for  their  growth.  Ehn, 
oak,  ash,  sycamore,  &c.,  generally  become  stag-horn-topped  when  the 
soil  in  which  they  may  be  growing  is  too  damp  for  maintaining  them 
in  a  healthy  state ;  and  in  this  case,  if  the  disease  be  observed  in 
time,  draining  the  soU,  and  cutting  off  the  parts  affected,  may  produce 
a  cure :  but  if  the  subject  is  old,  and  the  disease  has  made  consider- 
able progress,  it  is  seldom  that  recovery  can  be  secured, — at  least  so 
fully  that  the  tree  can  ever  become  a  valuable  and  healthy  one. 

2102.  The  fourth  external  symptom  of  disease  in  trees  is  soale, 
which  is  a  small  white  insect  found  clinging  to  the  bark  of  some 
species.  In  forest-trees  it  is  most  frequently  found  upon  the  ash 
while  in  a  young  state.  This  insect,  like  lichen,  is  indicative  of  a 
constringent  state  of  the  bark,  and  may  be  often  found  upon  the  bark 
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of  young  asli-trees  which  have  received  an  injudicious  and  too  sudden 
thinning.  We  have  also  often  seen  it  to  a  very  great  degree  on  ash- 
trees  growing  upon  a  light  gravelly  soil,  which  is  not  congenial  to 
their  healthy  growth.  This  latter  case  at  once  points  out  that  the 
constitution  of  the  trees  affected  under  such  circumstances  is  im- 
paired, and  that  they  will  not  succeed  to  anything  worth,  whatever 
means  may  be  used  for  their  recovery.  Where  it  is  evident  that 
trees  with  scale  upon  them  have  been  injured  by  a  too  severe  thin- 
ning, the  case  is  very  different.  These  may  be  recovered  by  scraping 
off  the  outer  bark  with  the  scale,  and  allowing  the  trees  in  future  to 
become  more  close  among  one  another,  so  as  to  produce  shelter  suf- 
ficient for  their  health,  as  was  recommended  for  bark-bound  trees. 
The  scale  is  easily  distinguished  by  the  appearance  of  the  insect 
upon  the  surface  of  the  bark.  It  presents  itself  as  very  numerous 
small  white  spots,  like  those  on  the  bark  of  the  birch ;  and  if  the 
observer  take  a  stone  and  draw  it  roughly  along  the  tree,  he  will  kill 
many  of  the  insects,  and  see  their  blood  give  a  red  tinge  to  the  bark. 
2103.  The  fifth  external  symptom  of  disease  in  trees  ia  premature 
hearing  of  seed.  Trees,  in  a  healthy  rapid-growing  state,  are  seldom 
found  to  produce  seed  till  they  have  arrived  at  a  considerable  age 
and  si^e.  Generally  speaking,  any  forest -tree  bearing  much  seed 
under  40  years  of  age  is  not  likely,  ultimately,  to  arrive  at  a  valuable 
size.  Any  tree,  however  healthy  a  state  it  may  be  in,  may  be  made 
to  bear  seed,  simply  by  mutilating  its  roots,  or  by  pulling  it  over ; 
thus  at  once  showing  us  that,  before  a  young  tree  produces  seed,  it 
must  be  brought  into  some  degree  of  an  unhealthy  state,  either 
naturally  or  artificially.  Being  aware  of  this,  it  will  at  once  be 
evident  that,  when  we  find  a  young  tree  producing  profusion  of  seed, 
there  can  be  no  doubt  but  that  it  is  in  a  state  of  premature  decay ; 
therefore,  in  all  such  cases  we  may  be  at  once  assured  that  such 
trees  will  not  become  valuable  as  timber.  In  short,  when  found 
under  those  circumstances,  disease  must  have  been  going  on  for  a 
considerable  length  of  time,  and  we  are  not  aware  of  any  successful 
means  that  could  be  applied  for  their  recovery.  The  premature  bear- 
ing of  much  seed  in  the  larch,  we  have  in  all  cases  found  to  be  a  sure 
index  of  heart-rot  in  the  trees ;  and  even  in  the  cases  of  pines  of  any 
kind,  the  bearing  of  much  seed  in  their  young  state  at  once  points 
out  a  weakness  in  their  constitution,  and  tells,  to  the  observing  eye, 
that  the  trees  are  not  likely  to  become  valuable  as  timber,  but  that 
they  will  become  matured  at  a  comparatively  early  stage.  Many  of 
the  newer  coniferse  are  found  to  bear  seed  at  a  very  early  stage,  and, 
notwithstanding,  continue  to  make  fair  progress ;  and  from  this  many 
ctiltivators  assert  that  this  bearing  of  seed  is  no  sure  index  that  the 
species  are  of  a  weakly  constitution  in  our  climate.     Our  own  opinion 
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is,  however,  in  respect  to  such  of  the  newer  coniferse  as  bear  seed  very 
early,  that  they  are  weakly-constitutioned  in  our  climate;  and  the 
fact  that  the  plants  reared  from  such  seed  are  very  deficient  in 
vitality,  and  generally  diseased,  proves  this  beyond  a  doubt 

2104.  The  siadh  symptom  of  disease  in  trees  is  dropsy.  This 
disease  most  generally  takes  place  in  forest-trees,  either  where  the 
soil  is  too  rich  for  them,  or  where  there  is  an  excess  of  moisture 
about  their  roots.  The  cause  of  it  appears  to  be  that  the  roots  take 
into  the  system  of  the  tree  an  excess  of  juices,  which  the  bark  and 
leaves  cannot  assimilate.  In  this  disease  unnatural  swellings  are 
observable  on  some  parts  of  the  stem,  which  begin  to  rot  and  throw 
off  the  bark.  It  often  also  happens  that  the  leaves  will  be  found 
dropping  off  in  their  green  state,  and  then  the  tree  will  be  found  to 
die  suddenly*  We  have  frequently  seen  this  the  case  with  the  oak, 
where  planted  in  a  very  rich  soil  with  abundance  of  moisture.  In 
this  disease,  where  the  bark  becomes  detached  from  the  wood,  there 
will  be  found  a  reddish-coloured  water  between  the  wood  and  the 
inner  bark.  We  consider  it  incurable;  and  the  only  thing  is  to 
prevent  it  by  attention  to  the  ground  being  well  drained  and  not 
over-rich. 

2105.  Seventh,  Ulcers,  This  is  a  disease  in  trees  which  very  much 
resembles  the  last ;  but  it  is  mostly  confined  to  the  larch  and  to  acme 
others  of  the  coniferous  tribes.  Its  appearance  is  that  of  a  running 
sore  upon  the  side  of  the  stem,  where  the  natural  juices  escape  in  the 
form  of  a  hard  resinous  matter.  This  disease  is  mostly  found  upon 
young  trees  of  these  tribes,  and  is  frequently  occasioned  by  insects 
lodging  their  eggs  in  the  inner  bark,  where  the  young  live  for  a  time, 
and  destroy  the  alburnum.  We  have  frequently  observed  this  disease 
take  place  in  young  larch  plantations,  where  the  soil  was  in  a  condi- 
tion unfavourable  to  their  growth. 

2106.  EiglUhi  Wounds.  It  sometimes  happens  that  trees  will 
receive  damage  on  their  stems  by  having  the  bark  peeled  off  by 
accident  in  some  way  or  other,  which  may  prove  injurious  to  their 
health,  and  not  imfrequently  be  the  cause  of  death.  Any  tree  in  a 
healthy  state  is  not  easily  injured  by  an  external  wound  upon  the 
bark,  unless,  indeed,  that  be  so  extensive  as  completely  to  strip  the 
tree  of  its  bark  all  round  at  any  given  part — as  is  frequently  ob« 
servable  in  the  case  of  cattle  stripping  the  bark  off  to  a  considerable 
extent — when,  of  course,  a  tree  must  be  much  injured,  and  wiU  gra- 
dually decline  in  health,  and  idtimately  die.  But  this  is  an  exception 
to  wounds  of  a  general  nature ;  and  any  simple  damage  received  upon 
the  bark  of  a  healthy  tree  in  aU  cases  soon  heals  up,  and  is  only  of  a 
temporary  nature.  The  case,  however,  is  very  different  with  an  un- 
healthy tree  which  may  receive  an  apparently  simple  wound,  such  as 
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a  piece  of  the  bark  or  even  a  large  branch  broken  off.  In  a  case  of 
this  nature,  when  the  sap  of  the  tree  injured  is  in  a  diseased  state 
previously,  the  wound  made  becomes,  as  it  were,  a  running  sore ;  rot 
will  sometimes  be  induced  at  the  part,  and  a  gradual  decaying  of  the 
whole  tree  will  take  placa  This  state  of  a  wound  in  a  tree  does  not 
often  occur ;  but  we  have  known  it  to  take  place,  and  that  in  trees 
which  were  in  a  state  of  dropsy.  As  we  have  already  said,  however, 
any  simple  wound  made  upon  a  healthy  tree  is  seldom  or  never  found 
injurious,  but  soon  heals  up. 

2107.  Ninth,  Stunted  growth  of  the  young  wood.  This  state  of  a 
tree  is  at  once  apparent  by  the  very  short  annual  growth  of  young 
wood  upon  all  the  lateral  branches,  and  may  be  in  general  the  natural 
result  of  any  of  the  diseases  already  described.  Every  healthy  tree 
in  a  fair  growing  state,  if  not  arrived  at  natural  maturity,  ought  to 
make  annual  growths  of  new  wood,  upon  the  lateral  and  top  branches, 
of  from  6  to  30  inches,  according  to  age  and  species.  If,  however, 
a  tree  of  30  years  of  age  makes  shoots  of  12  inches  annually,  and 
soon  after  that  period  is  found  to  be  making  shoots  of  4  inches 
only,  there  is  reason  to  suspect  that  it  has  become  suddenly  unhealthy. 
The  caiise  must  be  sought  for  in  some  one  or  other  of  the  diseases 
already  mentioned,  and  a  remedy  applied  accordingly. 

Every  tree  when  it  has  attained  the  full  size  and  development  of 
its  nature,  however  healthy  it  may  have  hitherto  been,  gradually 
begins  to  fail  in  making  young  wood.  This  is  the  work  of  time, 
doing  to  the  old  tree  what  disease  does  to  the  young. 

2108.  There  is  very  little  danger  indeed  of  trees  being  destroyed 
by  disease,  provided  they  are  planted  upon  a  soil  properly  fitted 
to  their  nature.  This,  generally  speaking,  it  is  in  the  power  of 
the  intelligent  forester  to  accomplish — by  drainage  in  the  first  place, 
and  by  a  judicious  selection  and  adaptation  of  the  different  kinds  to 
the  different  descriptions  of  land ;  and  not  less  important  is  a  judi- 
cious application  of  systematic  thinning  afterwards. 
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2109.  It  is  our  opinion  that  there  is  no  tree  cultivated  in  Britain 
more  worthy  the  attention  of  landed  proprietors  than  the  larch. 
There  are  very  few  purposes  for  which  oak  is  now  used  for  which 
larch  would  not  answer  as  well.  It  is  a  rapid-growing  tree,  and 
attains  maturity  long  before  the  oak.  We  have  seen  larch-trees  little 
more  than  30  years  old  sold  for  60s.  each,  while  oaks  of  the  same 
age,  and  growing  upon  the  same  soil  in  the  same  neighbourhood,  were 
not  worth  10s.  each;  and  this  at  once  points  out  the  advantage  of 
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planting  larch  where  immediate  profit  is  the  object  The  larch  has 
been  held  in  high  estimation  in  former  times,  as  we  leam  from 
several  old  authors.  The  first  mention  made  of  the  cultivation  of 
this  tree  in  England  is  by  Parkinson,  in  his  Faradims,  in  1629  ; 
and  Evelyn,  in  1664,  mentions  a  larch-tree  of  good  size  at  Chelms- 
ford in  Essex.  It  appears  to  have  been  introduced  into  Scotland 
by  Lord  Kames  in  1734.  But  the  merit  of  pointing  out  to  the 
proprietors  of  Scotland  the  valuable  properties  of  the  larch  as  a 
timber-tree  for  our  climate,  appears  to  be  due  to  the  Duke  of  Athole, 
who  planted  it  at  Dunkeld  in  1741.  The  rapid  growth  of  these, 
and  of  others  of  the  same  species,  afterwards  planted  in  succession 
by  that  nobleman,  as  well  as  the  valuable  properties  of  the  timber 
of  the  trees  that  were  felled,  realised  the  high  character  previously 
bestowed  upon  the  larch  by  foreign  and  British  authors,  who  were 
followed  in  their  opinion  by  others,  such  as  Dr  Anderson,  Watson, 
Professor  Martyn,  Nicol,  Pontz,  Sang,  and  Monteith— all  confinn- 
ing,  and  further  extolling,  the  valuable  properties  of  the  tree.  It 
is  no  wonder,  therefore,  that  the  larch  has  been  planted  so  exten- 
sively in  Great  Britain  of  late  years  in  almost  every  kind  of  soil  and 
situation,  and  under  every  variety  of  circumstances  capable  of  being 
conceived  in  forest  management,  seeing  that  its  culture  has  been  so 
much  recommended  by  men  in  whose  opinions  landed  proprietors 
put  much  confidence  as  regards  forest  matters.  We  say  that  it  is 
in  a  great  measure  owing  to  the  advice  of  such  men  as  we  have 
above  named,  that  the  larch  has  been  so  extensively  planted 
within  the  last  eighty  years.  According  to  their  opinion,  it  was 
one  of  the  hardiest,  and  most  easy  of  culture,  among  our  forest- 
trees  ;  and  proprietors,  relying  too  implicitly  in  this  matter  upon  the 
soundness  of  these  opinions,  planted  larch  too  indiscriminately  upon 
all  kinds  of  soil,  without  having  due  respect  to  the  nature  of  the 
tree :  for  the  larch,  as  well  as  every  other  tree,  is  influenced  by  a 
natural  law,  which  restricts  it  to  particular  states  of  soil,  in  order 
to  develop  itself  fully  and  perfectly ;  and  from  neglect  of  this  the 
various  forms  of  disease  now  so  prevalent  in  the  larch  have  chiefly 
originated.  It  is  well  known  that,  in  many  instances,  whole  planta- 
tions of  larch-trees  have  died — ^we  may  say  almost  suddenly;  and 
in  many  instances,  the  return  made  by  it  has  been  far  inferior  even 
to  the  Scots  pina 

2110.  For  some  years  past  much  has  been   said   and  written 
relative  to  the  nature  and  cause  of  the  unhealthiness   still  prev- 
alent among  our  larch  plantations ;  but,  despite  all  that  has  beon 
written  upon  the  subject,  we  are  not  aware  that  anything  as  y&t 
really  satisfactory  has  been  the  result,  at  least  so  far  as  to  cause  fltny 
likelihood  of  a  really  permanent  improvement  in  the  cultivation    of 
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the  tree  for  the  future.     We  may  therefore  here  be  allowed  to  give 
our  opinion  as  to  the  cause  of  the  unhealthiness  which  appears  still 
to  prevail  to  a  considerable  extent  among  one  of  the  most  useful  of 
our  timber-trees.     Many  who  have  written  upon  this  most  import- 
ant subject  assert  that,  from  the  circumstance  of  the  larch  not  being 
a   native,  it  is  fast  degenerating  in  our  country;  and,  in   illustra- 
tion of  their  argument,  they  point  out  the  healthy  development  of 
many  old  original  specimens  yet  remaining  in  different  parts  of  the 
country.     Such  an  argument   as  this  is  scarcely  worthy  of  being 
confuted, — for  we  may  as  well  say  that  the  sycamore,  which  is  not 
a  native  of   Britain,  ought  to  be  fast  degenerating  also,  which  we 
know  is  by  no  means  the  case.     Another  answer  to  this  assertion  is, 
that  in  many  places  we  find  healthy  larch  plantations,  and  in  other 
places  unhealthy,  both,  nevertheless,  being  of  the  same  age.     Now, 
if  the  larch  is  indeed  degenerating,  why  is  it  found  to  succeed  well 
in  one  place  and  not  in  another,  and  that,  too,  even  within  the 
bounds  of  the  same  estate  ?     The  only  reasonable  answer  that  can 
be  given  to  this  question  is,  that  wherever  the  larch  is  found  thriv- 
ing well,  it  must  be  growing  in  a  condition  of  soil  and  circumstances 
agreeable  to  its  constitution ;  and  wherever  it  is  not  thriving,  these 
must  be  unfavourable  to  it.     Therefore,  in  our  further  inquiries  as 
to  the  cause  of  unhealthiness  in  the  larch,  we  must  ascertain  the 
nature  of  the  circumstances  which  affect  the  tree  in  both  cases ; 
but  before  attending  to  this,  it  is  necessary  to  consider  briefly  the 
nature  of  the  nursery  culture  of  the  plants,  from  the  sowing  of  the 
seed  to  the  time  that  the  plants  are  ready  for  planting  out  into  the 
forest  ground  ;  afterwards,  we  shall  consider  the  circumstances  which 
affect  the  tree  for  health  or  for  disease,  in  the  treatment  of  it  in 
the  forest  ground. 

2111.  First,  then,  we  shall  examine  the  treatment  the  young 
plants  generally  receive  in  the  nursery.  The  seed  is  sown  on  highly 
manured  and  very  rich  soil,  and  as  soon  as  the  plants  are  formed 
their  roots  have  a  ready  supply  of  food.  This  excites  them  to  grow 
rapidly, — so  much  so,  that  very  frequently  at  the  end  of  the  season 
they  have  attained  heights  of  from  4  to  6  inches.  Next  year,  when 
the  plants  are  one-year-old  seedlings,  they  are  planted  out  on  soil  as 
highly  manured  and  rich  as  that  of  the  beds  they  were  reared  on, 
aud,  in  consequence,  the  excitement  to  growth  is  continued,  and  at 
the  end  of  the  second  year  they  are  in  many  cases  found  from  12 
to  1 8  inches  high ;  and  if  they  are  kept  another  year  on  the  same 
gronnd,  they  generally  attain  heights  of  from  24  to  30  inches;  and 
thus,  when  only  3  years  of  age,  they  are  of  the  heights  specified, 
-while,  from  their  rapid  growth,  their  wood  is  of  a  soft  and  open 
texture,  and  seldom  so  thoroughly  ripened  as  it  ought  to  be.     These 
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young  trees  are  next  planted  out  on  the  poor  and  generally  exposed 
lands  of  the  open  forest,  and  the  result  is,  that  the  sudden  change 
from  a  very  rich  soil  and  sheltered  site,  to  a  poor  soil  and  compara- 
tively exposed  site,  has  such  a  decidedly  injurious  effect  upon  the 
constitution  of  the  plants  as  to  throw  the  greater  part  of  them  into 
bad  health,  and  thus  disease  is  induced. in  them  at  the  very  begin- 
ning of  their  existence. 

2112.  That  the  plants  thus  reared  on  rich  soil  in  the  nursery 
do  receive  such  a  check  as  is  damaging  to  their  after-growth  when 
planted  out  on  poor  land  and  exposed  sites,  is  evident  to  the  least 
experienced  person  who  will  take  the  trouble  to  observe  their  pro- 
gress during  the  first  few  years  after  they  have  been  planted  out 
on  their  permanent  sites,  In  the  first  place,  a  considerable  proportion 
of  them  die,  thus  causing  trouble  and  expense  to  make  the  crop 
good.  This  is  persevered  with,  however,  and  a  crop  is  established, 
but  for  the  greater  part  the  plants  make  very  little  progress  during 
the  next  two  or  three  years  after — many  of  them,  the  first  year, 
merely  keeping  in  life,  without  making  even  1  inch  of  young  wood, 
while  few  of  them  make  over  3  inches.  The  second  year  there  is 
a  slight  improvement,  a  considerable  proportion  of  them  making 
shoots  of  from  4  to  6  inches ;  but  not  tiU  the  third  year,  generally 
speaking,  are  they  found  to  make  anything  like  fair  growths,  and 
even  then  only  if  the  land  is  in  a  favourable  condition  for  them, 
and  the  situation  not  very  much  exposed. 

2113.  Now,  from  this  state  of  things  in  regard  to  the  cultiva- 
tion of  the  larch — and  they  represent  the  facts  of  the  case — is  it 
to  be  wondered  at  that  the  plants  should  become  diseased,  seeing 
that  the  seeds  of  disease  are  sown  in  their  constitutions  at  the  very 
outset,  by  their  being  unnaturally  excited  to  rapid  growth  in  tiie 
nursery,  and  afterwards  subjected  to  a  course  of  treatment  quite  the 
opposite  ?  It  is  only  according  to  the  usual  course  of  nature  that 
it  should  be  so ;  and  still  the  sapae  couj'se  is  persevered  with,  and 
the  general  unhealthiness  of  the  crops  is  the  result  No  doubt  much 
of  the  after  healthiness  or  unhealthiness  of  the  crops  of  larch  reared 
in  this  way  depends  upon  the  condition  of  the  forest  land  on  which 
they  are  planted :  where  that  is  suitable,  the  trees  will  ultimately 
succeed ;  where  it  is  moderately  suitable,  the  health  of  the  crop  will 
be  of  a  medium  description ;  and  where  it  is  decidedly  unsuitable, 
the  trees  will  of  course  be  found  decidedly  unhealthy. 

2114.  The  true  way  to  rear  a  class  of  healthy  young  larch  in  the 
nursery  is  to  grow  them,  both  in  the  seed-beds  and  in  the  rows  after, 
on  land  in  a  fair  condition ;  not  too  rich  to  excite  an  unnatural 
degree  of  growth,  nor  too  poor  to  cause  the  plants  to  be  of  a  stunted 
character.     This  is  the  proper  and  natural  way  of  dealing  with  the 
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rearing  of  the  larch  ;  and  until  this  point  is  attended  to  in  respect  to 
the  tree,  disease  in  some  form  must  attach  to  it  and  impair  its  future 
progress,  less  or  more,  according  to  the  degree  of  excitement  the 
plants  are  subjected  to  in  the  nursery,  as  above  stated,  and  accord- 
ing as  the  forest  land  on  which  they  are  afterwards  planted  is  suit- 
able or  unsuitable  for  their  healthy  development.  In  no  case  should 
one-year-seedling  larch  be  more  thjm  3  inches  high,  nor  one-year- 
seedlings,  one  year  transplanted,  more  than  10  inches,  nor  three-year- 
old  plants  more  than  20  inches  high.  When  the  plants  are  much 
above  these  heights  at  the  respective  ages,  there  is  every  reason  to 
conclude  that  they  have  been  unduly  excited  by  manure,  and  that  they 
are  likely  to  become  diseased  after  being  planted  out  on  poor  land 
and  high  sites,  less  or  more,  according  to  the  suitableness  or  unsuit- 
ableness  of  the  land.  Plants  of  the  sizes  stated  are  always  found 
more  healthy  and  hardy  than  larger  ones  at  the  same  ages,  and 
therefore  are  not  liable  to  become  diseased  when  planted  out  on 
poor  land  and  on  exposed  sites,  as  is  the  case  with  tall  plants  that 
have  been  excited  by  manures. 

2115.  The  larch  in  its  native  countries  inhabits  the  slopes  of 
mountainous  districts,  in  the  lower  parts  of  which  it  attains  its  larg- 
est dimensions.     In  its  native  mountains,  the  larch  is  never  found 
prospering  in  any  situation  where  water  can  lodge  in  the  ground  in  a 
stagnant  state;  nor  is  it  ever  found  of  large  dimensions  in  any 
extensive  level  piece  of  country  having  a  damp  retentive  bottom  or 
subsoil.     On  the  other  hand,  the  larch,  in  its  native  localities,  is 
found  luxuriating  upon  a  soil  formed  from  the  natural  decomposition 
of   rocks;  for  there  the  surface  soil  rests  upon  a  half-decomposed 
stony  subsoil,  through  which  all  moisture  passes  freely  in  its  descent 
from  the  higher  grounds.     In  this  state  of  things  the  roots  of  the 
trees  always  receive  a  regular  supply  of  fresh  and  pure  moisture,  and, 
at  the  same  time,  the  ground  in  which  the  trees  grow  is  kept  in  a 
cleansed  and  wholesome  state,  not  having  any  stagnant  gas  or  water 
lodging  in  it ;  and  this  forms,  in  our  opinion,  the  perfection  of  soil 
for  the  cultivation  of  the  larch. 

2116.  We  are  convinced  that  any  man  who  will  compare  the  state 

of  the  land  upon  which  a  healthy  plantation  of  larch  is  found  (that 

is  to  say,  one  which  has  arrived  at  a  considerable  age,  and  is  in  a 

sound  state),  with  what  we  have  stated  relative  to  the  healthy  state 

of  trees  of  the  same  species  as  found  in  their  native  regions,  will  at 

onoe   see  the  same  circumstances  acting  in  each  case.     Thus,  in  all 

cases  of  healthy  larch  plantations  in  this  country,  where  the  timber 

bas  attained  large  size,  and  is  sound  in  quality,  we  find  them  growing 

upon,  a  soil  through  which  the  water  that  may  fall  upon  it  can  pass 

aveay  freely ;  as,  for  instance,  upon  the  slopes  of  hills,  and  even  in 
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hollows,  upon  a  strong  clay  soil,  but  where  there  is  a  proper  draini^ 
for  the  ready  and  free  passage  of  the  superfluous  water ;  and  we  have 
even  cut  down  larch  timber,  of  lau'ge  size  and  sound  in  quality,  grow- 
ing upon  a  light  sandy  moss,  2  feet  deep,  which  rested  upon  a  stiff 
clay.  In  this  case  the  moss  was  drained,  and  the  water  passed  freely 
through  the  light  soil ;  and  the  situation  being  upon  a  slope,  there 
was  a  continual  circulation  of  moisture  passing  along  upon  the  top 
of  the  subsoil  or  clay.  In  short,  we  have  found  good  larch  timber 
growing  upon  almost  all  varieties  of  soil ;  but  we  never  found  it  upon 
one  which  had  not  its  particles  constantly  cleansed  by  the  continual 
circulation  of  water  passing  through  it,  either  by  natural  circumstances 
or  artificial  drainage.  On  the  other  hand,  in  all  cases  of  diseased 
larch  plantations,  we  shall  find  that  the  soil  has  either  been  badly 
drained  or  not  drained  at  aU.  There  must  be  ingredients  lodging  in 
the  soil  which  act  against  the  health  of  larch-trees  growing  upon  it^ 
and  which  can  be  carried  off  only  by  an  effective  system  of  drainage 
in  order  to  make  it  fit  for  the  healthy  rearing  of  this  trea 

2117.  In  a  plantation  on  a  level  piece  of  ground  upon  the  estate 
of  Amiston,  we  had  occasion  to  cut  down  some  larches  in  the  way  of 
thinning.    The  plantation  was  then  about  40  years  old,  and  consisted 
of  a  mixture  of  larch  and  Scots  pines.     We  found  those  which  were 
cut  in  the  central  parts  of  this  plantation,  without  exception,  rotten 
in  the  heart,  which  was  exactly  what  we  anticipated,  for  the  soil  had 
never  been  drained ;  while  some  which  were  cut  upon  one  side  of  the 
plantation  that  formed  a  sloping  sandy  bank,  were  found  every  tree 
sound,  and  of  excellent  quality  of  timber ;  and,  at  the  same  time, 
every  tree  in  this  position  was  at  least  three  times  as  laige  as  Uiose 
planted  in  the  interior  level  parts  of  the  plantation,  although  all  were 
of  the  same  age.    Now  the  cause  of  the  superiority  of  the  trees  which 
grew  upon  the  sloping  bank  may  at  once  be  seen  from  what  we  have 
already  said  upon  this  point     Again,  another  side  of  this  plantation 
was  bounded  by  a  deep  ditch,  forming  a  fence  upon  the  edge  of  a 
field ;  and  all  along  this  ditch  upon  the  side  of  the  wood,  larch-trees 
of  excellent  size  and  quality  were  growing.     Nothing  can  be  more 
convincing  than  this,  that  in  order  to  grow  larch  timber  of  sound  and 
good  qiiality  upon  land  which  formerly  grew  diseased  trees,  all  that 
is  required  is  to  drain  it,  when  success  will  be  the  result 

2118.  We  have  always  found  larch-trees  succeed  better  when 
growing  among  hardwood  trees,  than  when  growing  by  themselves  or 
among  pines,  even  although  planted  upon  soil  in  the  same  state  in 
both  cases.  The  cause  of  this  we  conceive  to  be,  that  the  roots  of 
the  hardwood,  from  their  penetrating  deeper  into  the  earth  than  those 
of  the  larch,  pine,  or  fir,  have  a  tendency  to  divide  the  soil,  and  opes 
it  up  for  the  more  ready  circulation  of  the  water  through  it      It  is. 
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indeed,  well  known  to  almost  every  forester,  that  the  roots  of  the 
hardwood  trees  will  penetrate  through  the  stiffest  soil,  and  consider* 
ably  break  up  and  improve  it  to  the  depth  of  2  and  3  feet.  It  is 
to  this  that  we  attribute  the  generally  superior  health  of  larch  found 
growing  among  hardwood,  as  compared  with  those  among  their  own 
natural  order  upon  the  same  quality  of  ground. 

2119.  From  what  we  have  said  above,  it  will  appear  evident  that 
disease  in  the  larch  is  chiefly  attributable  to  the  want  of  proper 
drainage  of  the  soil ;  therefore,  in  all  cases  where  it  is  desirable  to 
cultivate  sound  larch  timber,  the  land  should  be  drained  with  open 
cuts,  as  specified  in  Sections  I.  and  II.  of  Chapter  YL,  according  to 
the  nature  of  the  soil. 

2120.  For  the  healthy  growth  of  the  larch,  however,  it  is  not 
enough  that  the  land  should  be  drained  merely  to  the  extent  of 
relieving  it  of  superabundant  water :  the  operation  must  be  carried 
out  on  every  part  of  it  having  the  least  tendency  to  retentiveness  in 
the  subsoil,  as  without  this  the  crop  will  certainly  not  succeed. 
Indeed  it  is  mainly  to  the  neglect  of  carrying  out  drainage  to  the 
extent  here  indicated  that  a  large  proportion  of  the  larch  plantations 
in  this  country  are  found  inferior  in  their  crops,  if  not  decidedly 
diseased. 

2121.  Within  the  last  thirty  years  we  have  had  large  experience 
in  the  rearing  of  larch  in  all  parts  of  Britain ;  and  we  have  invari- 
ably found  that  where  the  land  under  this  tree  is  deep,  porous,  and 
open  in  the  subsoil,  with  sufficient  drainage— -either  natural  or  artifi- 
cial— ^to  insure  its  being  kept  constantly  in  a  dry  and  healthy  condi- 
tion, the  crops  are  healthy  and  promising ;  while,  on  the  other  hand, 
we  have  as  constantly  found  that  where  larch  has  been  planted  on 
land  which  is  thin,  and  resting  on  a  retentive  subsoil,  although  appar- 
ently dry,  the  crops  are  less  or  more  unhealthy,  according  to  the 
degree  of  retentiveness,  and  its  consequent  coldness  and  wetness. 
Therefore  we  maintain,  that  where  plantations  of  larch  are  found 
unhealthy,  it  is  the  fault  of  the  planter  that  they  are  in  such  a 
condition ;  for,  had  he  drained  the  land  before  he  planted  the  crop, 
and  that  in  such  a  thorough  way  as  to  open  up  the  subsoil  and  render 
it  porous  and  dry  to  a  considerable  depth,  the  crop  would  doubtless 
have  been  a  perfect  success,  and  have  repaid  its  proprietor  a  hundred 
per  cent  on  the  outlay. 

2122.  The  larch  is  a  plant  that  can  stand  against  any  degree  of 
cold  in  the  atmosphere  of  Britain,  but  it  cannot  resist  uninjured  the 
effects  of  the  retentive  damp  and  cold  soils  upon  which  it  has  been 
planted ;  hence  its  frequently  becoming  diseased  with  us.  The  tem- 
perature of  the  air  is  generally  understood  by  foresters,  and  is 
admitted  by  them  to  be  an  important  consideration  in  respect  to  the 
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growth  of  trees ;  but  the  temperature  of  the  ground,  which  is  cer- 
tainly not  less  important  as  regards  the  health  of  trees,  is  not  gener- 
ally recognised  as  a  necessary  point  to  be  considered  by  them.  They 
seem,  generally  speaking,  satisfied  to  look  at  the  surface  of  things, 
without  giving  a  thought  to  the  fact,  that  unless  the  ground  is  kept 
warm  for  the  roots  of  trees,  they  cannot  maintain  robust  health  in  it 
Indeed  there  can  be  no  doubt  that  the  greater  part  of  the  diseases 
that  are  found  to  prevail  in  our  larch  plantations  proceed  from  the 
deficient  warmth  ahoiU  the  roots  of  the  trees,  so  that  when  cold  cutting 
winds  and  slight  frosts  set  in  in  spring,  they  are  unable  to  resist  the 
attack ;  their  vessels  shrink,  their  fluids  become  deranged,  and  disease 
follows  as  the  natural  result.  Often,  for  example,  in  the  months  of 
April  and  May,  we  get  a  few  days  of  bright  sunshine,  causing  the 
larch  to  throw  out  its  leaves ;  such  days  are  frequently  succeeded  hy 
frosty  and  cold  nights,  which  injure  the  leaves  of  the  larch :  when  its 
roots  are  in  a  cold,  retentive,  and  undrained  soil,  the  plants  cannot 
stand  this  sudden  change,  but  become  diseased  in  consequence; 
whereas,  when  they  are  in  a  warm,  dry,  and  congenial  condition  of 
soil,  the  living  principle  of  the  plant  soon  repairs  the  damage,  and 
no  harm  ensues.  Now,  in  order  to  secure  this  favourable  condition 
of  land  for  the  healthy  growth  of  the  larch,  it  miLst  be  thoroughly 
drained  wherever  wet,  arid  wherever  it  is  of  a  retentive  nature  in  tht 
subsoU,  as  this  will  insure  its  being  gradually  made  porous  for  the 
free  passage  of  water  through  all  its  parts ;  while  at  the  same  time 
it  will  render  it  capable  of  absorbing  a  large  amount  of  heat,  and 
thereby  promoting  all  the  conditions  of  soil  most  favourable  to  the 
healthy  development  of  the  larch,  which  it  could  not  before  drainage. 

2123.  But  besides  the  neglect  of  drainage,  there  is  another  cause 
of  the  diseased  state  in  which  a  large  extent  of  our  larch  plantations 
is  found — viz.,  the  neglect  of  thinning ;  for  it  is  quite  evident  that, 
however  well  the  land  may  be  suited  for  the  healthy  development  of 
this  tree,  if  no  proper  attention  be  paid  to  give  the  crop  due  space 
for  the  growth  of  each  individual,  disease  must  ensue  as  a  natural 
consequence. 

2124.  Since  the  publication  of  the  last  edition  of  this  book,  we 
have  examined  a  very  large  extent  of  larch  plantations  in  England, 
Ireland,  and  Scotland,  and  are  glad  to  have  it  in  our  power  to  record 
here  that  we  have  found  on  most  of  the  properties  we  inspected  that 
larch  plantations  are  now  being  very  much  better  attended  to  in  the 
way  of  thinning  than  they  formerly  were,  and  from  this  we  have 
every  reason  to  believe  that  an  improved  state  of  the  health  of  the 
crops  will  be  the  result. 

2125.  Generally  speaking,  we  have  observed  that  where  the  land 
is  naturally,  or  has  been  artificially  made,  in  a  good  condition  for  the 
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larch,  the  trees  grow  healthily  and  well  so  long  as  they  have  propor- 
tionate space  for  the  spread  of  their  roots,  and  for  that  of  their 
branches ;  and  that  when  proper  attention  is  paid  to  them  in  this 
respect,  they  never  fail  to  become  valuable  as  a  crop :  while,  on  the 
other  hand,  those  planted  in  an  equally  good  condition  of  soil,  but 
which  had  not  been  attended  to  in  the  way  of  thinning,  become 
diseased  at  a  comparatively  early  stage ;  thus  exemplifying  that,  in 
order  to  prevent  disease  in  larch  plantations,  it  is  not  only  necessary 
to  render  the  land  wholesome  by  drainage,  but  also  to  thin  judiciously 
as  the  crop  advances. 


SBOnON   IV. — SHOtTLD  TBB   LAHOH-I^LANTS  WE  USE  BE  REARED  FROM 

HOME-OROWK   OR  FROM   FOREIGN  SEEDS  1 

2126.  This  is  a  question  of  very  considerable  importance  to  every 
British  planter,  and  therefore  We  think  it  proper  to  devote  a  short 
section  as  an  answer  to  it.     In  referring  to  the  seed  of  the  larch  in 
the  section  describing  the  management  of  the  nursery,  we  state  "  that 
the  best  larch-seed  that  is  generally  collected  from  trees  grown  in 
this  country  is  unfit  for  growing,  to  the  extent  of  from  one-third  to 
nearly  two-thirds  of  the  number  of  seeds  it  contains ;  and  as  a  rule, 
it  generally  follows  that  the  greater  the  number  of  healthy  seeds 
there  are  in  a  given  weight  of  the  seed,  the  more  healthy  and  robust 
are  the  plants  from  it/'     Then,  from  the  fact  that  so  large  a  propor- 
tion of  the  seed  of  the  larch  taken  from  trees  grown  in  this  country 
is  unsuccessful,  it  is  to  be  inferred  that  the  trees  are,  in  an  equal 
proportion,  of  a  weakly  constitution,  and  unfit  to  produce  seeds  of 
sufficient  vitality  to  vegetate. 

2127.  On  the  other  hand,  every  cultivator  of  the  larch  from  seed 

is    aware  that  nearly  all  the  seeds  he  procures  of  this  tree  from 

Germany  are  found  to  vegetate  readily  and  freely,  very  few  of  them 

ever  proving  abortive;  thus  showing  that  the  trees  grown  on  their 

native  habitats  have  a  very  much  greater  degree  of  the  vital  principle 

ixi  them  than  those  grown  in  this  country,  and  that,  in  consequence, 

their  seeds  are  more  healthy,  and  therefore  better  fitted  to  produce 

a  vigorous-growing  class  of  trees.     These  are  facts  which  speak  for 

themselves  in  our  everyday  practice  in  dealing  with  the  larch,  and 

having  premised  these  points,  we  unhesitatingly  state  as  our  answer 

t€>  the  question  given  at  the  head  of  this  section,  that  the  larch-plants 

^ijoe^  tLse  should  he  reared  from  foreign  seed. 

2128.  We  are  well  aware  that  many  argue  against  this,  and  say 
tha*t  larch-plants  raised  from  home-grown  seed  are  much  hardier,  and 
^h^refore  better  suited  to  our  climate,  than  plants  raised  from  foreign 
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seeds.  That  plants  reared  from  seeds  taken  from  trees  grown  on  the 
cold  and  mountainous  districts  of  Britain  are  hardier  than  plants 
reared  from  seeds  taken  from  trees  grown  on  the  warm  plains  of 
Germany  we  readily  admit;  but  that  plants  reared  from  seed  pro- 
cmied  from  trees  growing  on  the  mountainous  districts  of  the  con- 
tinent of  Europe  are  less  hardy  than  plants  reared  from  home-grown 
seed  is  not  to  be  admitted,  as  all  our  experience  'goes  to  prove  that 
larch-seed  procured  from  mountainous  districts  on  the  Continent 
produces  plants  at  least  as  hardy  as  any  plants  of  the  same  species 
reared  from  the  best  home-grown  seed. 

2129.  Seeing,  then,  that  our  home-grown  larch-seed  is,  generally 
speaking,  defective  to  a  very  large  extent,  we  ought  to  procure  our 
supply  of  it  from  the  mountainous  districts  of  Germany,  where  the 
crop  of  this  tree  is  well  known  to  be  of  a  healthy,  hardy,  and  robust 
character,  and  the  seed  of  a  description  in  all  respects  likely  to  pro- 
duce an  equally  good  class  of  plants  when  grown  in  Britain. 

2130.  With  trustworthy  seeds  taken  from  trees  growing  on  the 
mountainous  districts  of  the  continent  of  Europe,  whereby  we  conld 
secure  a  healthy  and  robust  stock  of  young  plants ;  with  proper  and 
natural  treatment  of  the  plants  in  their  nursery  culture ;  and  with 
the  forest  lands  properly  prepared  by  drainage  for  the  after  healthy 
development  of  the  trees, — ^we  could  not  fail  in  time  to  have  a  dasa 
of  larch  plantations  in  this  country  of  the  most  valuable  description 
possible.     In  attending  to  the  matter  of  the  collecting  of  the  seed, 
however,  great  caution  requires  to  be  used  to  see  that  it  shall  not  be 
taken  from  trees  growing  on  the  warm  plains  of  the  native  country  of 
the  tree ;  for  if  it  should  be  gathered  from  such  districts,  it  would 
follow  as  a  natural  consequence  that  the  plants  reared  from  it  would 
be  somewhat  tender  in  our  cUmate ;  and  of  this  we  have  had  ample 
proof  in  our  own  experience.     Therefore,  in  short,  to  have  the  best 
class  of  larch-plants,  we  must  procure  our  seed  from  the  healthiest 
trees  on  mountainous  parts  of  Germany,  and  avoid  taking  it  from 
trees  growing  on  the  level  and  warm  parts  of  the  country. 

2131.  Since  the  publication  of  this  section  in  the  last  edition  of 
this  book,  we  have  had  many  expressions  of  opinion  from  nursery- 
men, landed  proprietors,  and  their  foresters,  in  respect  to  the  rearing 
of  our  larch-plants  from  seeds  procured  from  the  mountainous  districts 
of  the  Continent,  and  we  are  glad  to  say  that  all  who  have  conmiuni- 
cated  with  us  on  the  subject  agree  with  our  views  as  stated  here. 
And,  further,  we  have  reason  to  believe  that  all  intelligent  nursezr- 
men  now  rear  their  larch-plants  from  seeds  procured  from  the  moan' 
tainous  parts  of  the  Continent  This,  we  may  remark,  augurs  w^ 
for  the  future  of  larch-plantations  in  Britain. 
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8BCTI0N  V. — ^HOW  TO   KNOW  LABOH  8EBDLIN0S  OF  A   SOUND   AND   HARDT 

CONSTITUTION. 

2132.  When  a  forester  goes  to  purchase  larch-seedlings  from  a 
public  nursery,  he  should  be  very  careful  to  observe  whether  the 
stock  of  this  class  of  the  tree  in  it  is  all  of  a  sound  and  hardy  nature, 
or  otherwise,  before  ordering  any  from  it  This  is  a  point  which  can 
be  easily  ascertained ;  and  as  every  forester  ought  to  be  able  to  dis- 
tinguish whether  the  larch  -  seedlings  he  buys  are  of  a  sound  and 
hardy  class,  or  otherwise,  we  shall  here  state,  for  the  guidance  of 
such  foresters  as  may  not  have  experience  in  this  important  matter, 
how  they  may  know  tender  from  hardy  constitutioned  larch-plants. 

2133.  We  shall  suppose  that  the  forester  goes  to  a  nursery  to 
examine  the  seedling-larch  in  the  month  of  November,  which  is  the 
proper  season  for  the  purpose.      In  attending  to  this  he  must  be 
very  particxdar  to  see  whether  the  steins  of  the  plants  are  well 
ripened  or  not — that  is,  if  the  stems  are  well  ripened,  they  will  feel 
firm,  and  even  hard  and  rough,  when  taken  between  the  forefinger 
and  thumb ;  while,  if  they  are  not  well  ripened,  they  will  feel  soft, 
yielding,  and  smooth  when  pressed  and  drawn  through  between  the 
finger  and  thumb.     Besides,  when  the  stems  are  well  ripened,  the 
buds  will  all  be  found  large  and  well  developed  and  also  hard  when 
pressed  between  the  finger  and  thumb,  but  if  not  well  ripened,  they 
will  feel  soft  and  yielding  when  firmly  pressed.     Then,  having  thus 
examined  the  plants  and  ascertained  their  condition,  the  forester  will 
be  able  to  decide  accordingly — that  is,  if  he  find  the  plants  all  firm 
and  hard  in  their  stems,  with  the  buds  well  developed,  and  also  hard, 
he  may  conclude  that  they  are  well  ripened,  and  that  they  are  there- 
fore of  a  sound  and  hardy  constitution,  and  likely  to  produce  a 
satisfactory  class  of  trees.     In  such  a  case  he  may  purchase  without 
any  hesitation.     But,  on  the  other  hand,  if  he  should  find  the  stems 
of  a  considerable  proportion  of  the  plants  to  feel  soft,  yielding,  and 
smooth  when  pressed  between  the  finger  and  thumb,  and  their  buds 
soft  also,  he  may  conclude  that  they  are  of  a  very  defective  con- 
stitution, and  too  tender  for  being  safely  used,  and  from  this  he 
should  reject  them  at  once. 


SBCnON  VI. — INJURIOUS  EFFECTTS  OF  8H0KB  AND  OF  NOXIOUS  0ASX8  UPON  TREES. 

2134.  It  is  a  well-known  fact  that  the  smoke  and  gases  from 
various  chemical  works,  lime -kilns,  furnaces,  and  other  establish- 
xaents  of  the  kind,  are  more  or  less  injurious  to  all  classes  of  vege- 
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tation  in  their  neighbourhoods;  and  as  we  have  frequently  been 
called  upon  to  give  our  opinion  as  to  the  extent  of  damage  done  to 
trees  and  plantations  from  this  cause,  we  think  it  may  not  be  out  of 
place  for  us,  in  a  work  of  this  kind,  to  give  a  few  statements  as  to 
the  external  symptoms  on  trees  affected  by  such  gases. 

2135.  Trees  affected  by  noxious  gases  issuing  from  works  of  the 
nature  stated  above,  ere  long  become  of  a  stunted  habit  of  growth, 
in  consequence  of  these  gases  interfering  with  the  healthy  action  of 
the  leaves,  and  thereby  preventing  the  complete  formation  of  the 
tissue  of  the  young  shoots.  This  state  of  the  subjects  wiU  take 
place  less  or  more  according  to  the  nature  of  the  works  and  the  gases 
they  give  out,  as  well  as  according  to  the  distance  they  may  be  &om 
the  works ;  and  to  a  considerable  extent  the  action  of  the  gases  iB 
modified  by  winds,  and  by  wet  and  dry  seasons. 

2136.  In  all  cases  where  the  health  of  trees  is  being  injured  by 
noxious  gases,  there  is  a  natural  tendency  in  the  subjects  to  throw 
out  young  shoots  on  their  stems  and  larger  branches,  which  in  time 
are  also  injured  by  gases,  and  thus  the  trees  gradually  assume  the 
stunted  appearance  referred  to.  This  tendency  of  the  trees  to  throw 
out  young  shoots  is  caused  by  the  leaves  and  young  shoots  proper 
being  unable,  in  their  weakened  condition,  to  elaborate  the  sap  as  it 
ascends,  and  thus  it  is  thrown  back  into  the  system  of  the  trees, 
which  make  a  natural  effort  to  relieve  themselves  of  it  by  the  forma- 
tion of  new  growths. 

2137.  At  first  the  young  shoots  referred  to  come  out  from  the 
stems  and  large  branches  only,  but  if  the  trees  are  subjected  for  a 
number  of  years  to  the  damaging  influences  of  the  gases,  they  break 
out  on  the  bottoms  of  the  stems  also,  and  chiefly  at  the  junction  of 
the  stems  with  the  roots.  In  short,  under  such  circumstances  these 
growths  come  out  from  the  old  bark  on  most  parts  of  the  trees 
affected. 

2138.  All  trees  are  not,  however,  affected  by  such  noxious  gases 
alike.  As  a  general  rule,  trees  with  thick,  hard,  and  glossy  leaves 
are  less  injured  by  them  than  those  having  soft  and  downy  or  hairy 
leaves ;  and  deciduous  trees  are  less  injured  than  those  that  do  not 
shed  their  leaves. 

2139.  Trees  injured  by  noxious  gases  in  the  way  described  above 
may,  however,  be  found  perfectly  sound  in  their  internal  structure, 
whether  in  regard  to  their  roots  or  stems,  and  therefore,  if  the  cause 
of  the  damage  has  not  been  long  in  operation,  and  is  removed  with- 
in a  reasonable  time,  they  may  again  resume  their  former  health,  and 
be  made  to  become  well  clothed  and  handsome  trees. 

2140.  Trees  not  naturally  in  good  health,  whether  from  unsuit- 
ableness  or  wetness  of  soil,  are  more  easily  injured  by  noxious  gases 
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than  others  of  the  same  sorts  that  are  in  perfect  healtL  We  have 
often  had  occasion  to  remark  this  in  our  examinations  of  subjects  so 
situated^  and  therefore  think  it  right  to  note  the  fact. 

2141.  Trees  growing  on  land  in  all  respects  suitable  to  their 
respective  natures  will  resist  the  effects  of  noxious  gases  for  a  con- 
siderable length  of  time-.— for  years — while  those  in  a  contrary  state 
of  things  will  be  damaged  in  a  comparatively  short  time,  and  may 
indeed  be  killed. 

2142.  Trees  growing  in  a  crowded  plantation  will  be  injured  very 
early  where  they  are  exposed  to  the  influences  of  noxious  gases,  while 
those  standing  in  a  well  thinned  plantation,  where  each  has  plenty 
room  for  development,  will  resist  their  effects  for  a  long  time. 

2143.  We  have  seen  plantations  within  200  yards  of  chemical 
works  in  perfect  health,  while  others  500  and  700  yards  off  them 
were  much  injured — showing  all  the  indications  of  damage  referred 
to  in  the  foregoing  part  of  this  section ;  and  this  was  brought  about 
in  the  first  case  by  the  trees  being  on  suitable  soils,  while  in  the 
second  cases  they  were  on  unsuitable  soils ;  therefore,  in  order  to  pass 
a  fair  judgment  in  all  such  cases,  all  the  circumstances  stated  should 
be  taken  into  consideration. 

2144.  It  is  scarcely  necessary  to  say  that  where  it  is  desirable  to 
recover  the  health  of  trees  affected  by  noxious  gases,  this  can  only  be 
brought  about  by  the  removal  of  the  cause ;  and  afterwards  by  prun- 
ing off  all  diseased  growths,  scraping  off  all  the  outer  bark,  and  wash- 
ing the  whole  with  tepid  water. 


SECTION  TIL — ^DESCRIPTION   OF  SOMB  OF  THE   INSECTS  THAT  ABB  FOUND 

INJURIOUS  TO   FOREST-TREES. 

2145.  The  subject  of  forest  entomology  is  one  with  which  the 

Sritish  forester  of  the  present  day  is  far  too  little  acquainted     A 

general  knowledge  of  the  nature  and  habits  of  the  numerous  insects 

Trhich  are  found  injurious  to  plantations  would  be  of  great  benefit  to 

him,  and  would  enable  him  to  devise  the  best  means  at  his  command 

for  their  destruction.     The  object  of  the  forester,  however,  should  be 

tbat  of  becoming  so  familiar  with  the  natural  history  of  these  insects 

as  to  enable  him  successfully  to  use  such  measures  as  will  prevent 

the  attacks  of  the  insects  upon  the  plantations  under  his  charge. 

2146.  We  do  not  mean  to  infer  that  foresters  require  to  be  en- 
tomologists in  all  the  branches  of  the  science,  but  that  they  ought  to 
l>e  lA  possession  of  such  a  degree  of  knowledge  of  the  subject  as  per- 
taixiB  to  their  own  daily  work  and  duties  in  dealing  with  the  insects 
found,  injurious  to  forest-trees. 

2  Y 
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2147.  In  a  work  of  this  kind  it  would  be  out  of  place  to  enter 
fully  into  detail  in  respect  to  all  the  insects  that  are  found  to  attack 
our  forest-trees.  Such  descriptions  must  be  sought  for  and  obtained 
in  works  specially  devoted  to  the  subject.  We  may  here  remark, 
however,  that  it  is  to  be  regretted  that  up  to  the  present  time  there 
is  no  really  proper  manual  devoted  wholly  to  the  subject  of  forest 
insects.  Although  there  are  many  very  useful  works  upon  insects, 
yet  we  are  not  aware  that  there  is  any  one  adapted  specially  for 
foresters.  Such  a  want  is  felt  more  so  now  that  foresters  in  general 
are  beginning  to  endeavour  to  become  better  acquainted  with  the 
various  branches  of  their  profession.  We  trust  that  before  long  a 
complete  manual,  specially  devoted  to  the  subject,  will  be  issued. 

2148.  In  the  present  section  we  can  only  refer  to  those  insects 
which  are  known  to  do  most  damage  to  our  various  forest-trees,  and 
our  remarks  upon  them  must  of  necessity  be  brief.  We  will  take 
them  up  in  groups  corresponding  to  their  classification  and  natural 
habits ;  and  in  doing  so  we  will  merely  treat  them  in  a  popular  and 
non-scientific  way. 

2149.  I.  Homoptera.  —  In  this  order  of  insects  there  are  two 
groups  which  are  of  special  interest  to  the  forester,  and  these  we  will 
take  up  separately.  The  Aphides,  or  Plant-lice  family,  is  a  very  de- 
structive one  to  the  vegetable  kingdom  in  general  They  possess  an 
extraordinary  power  of  multiplication,  and  are  the  means  of  whole- 
sale destruction,  hardly  any  kind  of  plant  being  free  from  the  att-ack 
of  some  species.     We  can  only  mention  two  species. 

2150.  Adelgis  laricis,  or  the  Larch-bug. — This  insect  is  now  well 
known  among  foresters  in  general  It  usually  appears  upon  the 
larch  about  the  beginning  of  May,  and  soon  seems  to  be  enveloped 
in  a  whitish  coating  like  filaments  of  cotton.  The  insects  are  some- 
times found  so  plentiful  upon  the  larch  as  to  give  the  trees  a  white 
appearance  all  over.  During  the  whole  season  they  go  on  producing 
eggs,  until  enough  have  been  produced  in  order  to  carry  on  the  work 
of  destruction  in  succession  to  their  parents.  The  insect  itself  is 
small ;  but  owing  to  its  great  numbers  it  does  incalculable  damage  to 
plantations.  According  to  Loudon,  it  was  observed  on  the  larch  at 
Baith,  in  Fifeshire,  about  the  year  1785,  and  first  appeared  in  the 
Athole  plantations  in  1795.  It  will  generally  be  found  that  this 
''  blight "  is  abundant  upon  unhealthy  trees  and  plantations,  while  it 
is  seldom  found  upon  healthy  and  thriving  ones.  We  need  not  enter 
into  arguments  regarding  the  various  opinions  held  by  foresters  and 
others  upon  this  subject,  but  merely  mention  that,  in  our  opinion,  tiie 
attacks  of  this  insect  might  be  rendered  of  little  consequence  if  the 
plants  received  proper  treatment  when  in  the  nursery,  and  also  in 
planting  them  out  upon  their  permanent  sites. 
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2151.  Aphis  cratoegiy  or  the  Thorn-fly,  is  merely  another  species 
of  this  family,  which  frequents  young  thom*hedges,  and  also  is  to  be 
found  in  nurseries  among  the  thorn  plants.  This  insect  is  the  cause 
of  much  damage  to  these  plants,  in  a  similar  way  to  that  done  by  the 
larch  Aphis, 

2152.  The  beech  is  also  often  found  infested  by  a  species  of  Aphis, 
both  on  the  bark  and  leaves,  as  are  also  the  poplar,  elm,  lime,  and 
willow.  In  short,  as  we  have  already  remarked,  few  plants  are  free 
from  their  attacks. 

2153.  The  Aphis  family  of  insects  emit  what  is  generally  known 
as  the  honey-dew.  This  substance  they  extract  from  the  sap  of  the 
leaves,  and  afterwards  eject  it  in  a  purified  state.  It  is  often  found 
to  such  an  extent  as  to  spoil  the  appearance  of  the  trees  on  which 
the  insects  are  numerous,  and  is  the  means  of  attracting  swarms  of 
ants  and  other  insects  to  the  trees. 

2154.  The  Coccidce,  or  Blight-insects,  belong  to  the  same  order 
(Sbmqptera)  as  the  Aphides,  *  It  is  to  this  family  that  the  scale,  so 
common  upon  diflFerent  species  of  our  forest-trees,  belongs ;  and  os 
this  insect  is  already  referred  to  under  paragraph  2102  of  this  work, 
we  need  not  repeat  here  what  has  been  there  described.  It  is  only 
necessary  to  mention  that  there  are  numerous  species  of  these  minute 
insects,  which  attach  themselves  to  the  bark  and  leaves  of  many  dif- 
ferent kinds  of  trees  and  shrubs,  and  that  they  are  the  cause  of  great 
destruction  if  some  means  are  not  adopted  for  the  prevention  of  their 
attacks. 

2155.  II.  Trachearia. — In  this  class  we  have  the  Acaridce,  or 
Mite  family.  Of  this  group  of  insects  there  is  at  least  one  species 
TFhich  often  infests  the  bark  and  leaves  of  many  trees.  We  refer  to 
the  red-spider  {Acancs  telarius),  which  is  a  minute  insect,  to  be  found 
under  the  bark  and  upon  the  leaves  of  such  trees  as  the  elm,  poplar, 
lime,  spruce-fir,  and  Scots  pine.  It  will  be  noticed  that  they  cause 
the  leaves  of  trees  attacked  to  turn  brown,  and  generally  to  fall  off 
altogether ;  so  that  in  this  way  many  trees  are  weakened,  and  their 
bark  injured,  by  the  insects.  They  abound  chiefly  in  dry,  warm  weather, 
and  are  seldom  to  be  found  during  a  wet  season. 

2156.  III.  Coleoptera  (Sheath- winged  insects  or  beetles)  is  a  very 
extensive  and  important  order,  and  includes  many  of  the  worst  enemies 
of  our  woods  and  plantations.  The  name  of  the  order  is  derived  from 
the  insects  having  the  first  pair  of  wings  crustaceous,  and  serving  as 
a  covering  to  the  true  wings,  while  the  latter  are  not  in  use.  How- 
ever, some  of  these  insects  are  without  wings  or  sheath ;  but  in  gen- 
era^l  they  are  provided  with  these :  hence  the  name  of  the  order.  We 
have  only  sufficient  space  to  mention  a  few  of  the  more  important 
gpecies,  or  such  as  are  of  most  interest  to  the  forester. 
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2157.  Hylv/rgus  piniperda,  or  the  Pine-beetle. — ^This  destructive 
little  insect  is  only  about  one-sixth  of  an  inch  in  length,  nearly  black 
in  colour,  downy,  and  cylindrical  in  form.    It  is  very  injurious  among 
pine  plantations  at  nearly  all  stages  of  their  growth,  and  until  the 
trees  are  well  advanced  in  aga     Not  only  does  it  attack  the  young 
branches  on  the  trees,  but  it  also  is  to  be  found  among  decayed 
branches,  if  left  lying  in  the  plantations.     It  lays  its  eggs  under 
the  bark  of  felled  trees  and  branches  of  different  kinds,  and  ascends 
the  growing  trees,  doing  much  damage  to  the  young  shoots  of  pines, 
larch,  and  firs.    We  cannot  do  better  than  take  the  liberty  of  quoting 
from  Miss  E.  A.  Ormerod's  *  Notes  of  Observations  of  Injurious  In- 
sects,' for  1879,  where  this  insect  is  figured,  and  the  following  remarks 
made  upon  it :  "  They  attack  the  annual  growths  on  the  extremities 
of  the  branches,  by  boring  from  the  side  of  the  tender  shoot  into  the 
pith,  and  then  follow  the  pith  for  an  inch  or  two  towards  the  point 
of  the  shoot.     This  is  done  in  summer ;  and  the  following  spring, 
during  high  winds,  these  shoots  are  blown  off.     The  injury  to  side- 
shoots  is   bad  enough ;  but  the  effect  of  the  leading  shoot  being 
blown  off  is  for  the  trees  to  be  often  bushy-headed ;  and  when  the 
tree  is  thus  affected,  it  retards  it  in  growth,  and  reduces  its  ultimate 
value.     When  young  fir  plantations  are  thinned,  all  the  brush  ought 
to  be  at  once  removed  or  burnt  on  the  ground,  as  this  beetle  propa- 
gates in  the  decaying  branches  in  legions.    They  ascend  the  standing 
trees,  and  commit  extensive  ravages.     When  fir-thinnings  are  carted 
from  the  plantation,  it  is  a  very  common  practice  to  dress  the  bark 
off  to  lighten  the  carriage  in  transit  to  market.     The  dressing-off  of 
the  bark  should  not  be  permitted  within  the  plantation.     In  a  year 
after  the  ground  round  these  heaps  of  bark  may  be  seen  covered  with 
grown  shoots,  blown  from  the  growing  trees,  bored  by  the  beetles 
which  the  heaps  have  matured."     The  plants  attacked  are  easily 
known  by  the  twig  in  which  the  insect  is  at  work  falling  to  a  side 
and  becoming  soft  and  withering.     The  only  way  to  get  rid  of  them 
is  to  take  off  the  twigs  affected  as  soon  as  they  are  observed,  taking 
care  to  kill  the  insect  in  each  case. 

2158.  HyUMus  ahietis,  or  Fir-weeviL — This  insect  is  about  half 
an  inch  in  length,  black  coloured,  with  bands  of  downy  yellow  on 
the  back.  It  has  a  long  proboscis,  and  is  somewhat  cylindrical  in 
form.  It  is  fully  more  destructive  in  its  habits  than  the  beetle 
already  referred  to,  as  it  is  generally  much  more  numerous  in  pine 
woods.  It  does  not  confine  its  attacks  to  pine  plantations,  however, 
although  it  seems  to  have  a  preference  for  them,  but  is  found  to 
destroy  larch  and  fir,  as  weU  as  several  kinds  of  hardwoods.  It  is 
found  to  be  most  numerous  in  pine  plantations  that  have  been  lately 
cleared  of  a  crop  of  the  same  kind  of  timber — that  is,  where  it  has 
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been  replanted  within  four  years  after  the  clearing.     Gradually  as 
the  old  stumps  and  roots  of  the  former  crop  decay,  the  insect  becomes 
less  numerous.     If  the  debris  is  allowed  to  lie  on  the  ground,  it  is 
sure  to  encourage  the  breeding  of  the  insects ;  so  that  these  should  all 
be  removed  in  order  to  lessen  the  probability  of  their  attacks.     We 
quote  the  following  from  the  '  Journal  of  Forestry : '  "  The  early 
stages  of  the  life-history  of  the  insect  are  not  very  clearly  defined 
by  entomologists ;  but  the  female  is  supposed  to  burrow  deep  in  the 
ground,  and  there  deposit  her  eggs  on  the  roots  of  pines  and  firs ;  and 
the  passages  of  the  larvae  appear  to  confirm  the  supposition,  as  they 
generally  run  upwards.     The  larvfe,  or  grubs,  live  upon  dead  wood, 
and  are  not  known  to  attack  living  young  wood.     The  favourite  re- 
sorts of  the  perfect  insect  in  the  winter  season  are  the  stumps  of 
felled  timber,  beneath  the  timber  itself  if  allowed  to  lie  on  the  ground, 
and  especially  among  heaps  of  dead  branches  which  have  been  per- 
mitted to  accumulate  in  the  plantations.     The  beetles  gather  in  great 
numbers  in  such  places  early  in  the  autumn,  at  which  time  the  females 
lay  their  eggs.     From  these  hibernating  quarters  the  perfect  insects 
issue  in  vast  numbers,  at  various  periods  from  May  to  August,  and 
commit  great  havoc  among  young  pine-trees,  ravenously  devouring 
the  young  living  growth,  and  either  killing  the  trees  outright  or  so 
seriously  injuring  them  as  to  render  them  worthless  as  a  crop,  and 
making  it  necessary  to  destroy  them  and  replant  with  sound,  healthy 
stock."     This  insect  does  most  damage  in  dry,  warm  seasons,  eating 
the  bark  from  the  stems  of  young  plants  in  patches  and  in  spiral 
lines  all  round  each  stem,  which  injures  the  health  of  the  plants, 
causing,  when  they  are  numerous,  a  large  proportion  of  a  whole  crop 
to  die.     It  also  attacks  old  trees  as  well  as  young  plants,  but  does 
not  do  the  former  much  harm,  as  the  wounds  soon  heal  up.     It  is 
found  plentiful  in  old  pine  or  fir  woods,  and  only  lives  in  a  district 
as  long  as  it  has  fresh  bark,  or  bark  in  a  certain  state  of  decomposi- 
tion, to  live  on,  and  is  never  found  to  any  considerable  extent  on  land 
that  has  been  a  few  years  cleared  of  its  crop  of  pine  or  fir  trees. 

2159.  Mdolantha  vulgaris,  or  the  Common  Cockchafer. — This  is  a 

very  obnoxious  insect,  which  commits  great  depredations  among  both 

hardwood  and  coniferous  trees,  among  which  we  may  mention  the 

oak,  sycamore,  maple,  lime,  beech,  willow,  and  elm.     When  in  the 

larva  state,  this  insect  does  great  injury  to  the  young  roots  of  trees, 

and  also  eats  the  bark  of  the  older  roots.     After  remaining  for  years 

in  this  state,  it  becomes  a  full-grown  beetle,  and  commences  to  eat 

the  leaves  of  the  trees  already  mentioned,  but  seeming  to  prefer  the 

leaves  of  the  oak  before  those  of  any  other  tree.     It  is  an  insect 

generally  well  known  as  a  destroyer  of  the  roots  and  leaves  of  trees 

and  shrubs.     There  is  another  species  of  this  kind  of  insect — the 
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MeManthcL  hippocastani  —  wtdch  is  specially  destructive  apon  the 
horse-chestnut. 

2160.  Scolytus  destructor.— -Tbia  beetle  deposits  its  eggs  between 
the  soft  wood  and  the  inner  bark  of  hardwood  trees,  but  chiefly  upon 
the  elm.     The  female  bores  through  the  bark  about  the  month  of 
July,  and  there  makes  her  abode,  after  which  the  larvse  are  hatched 
in  the  autumn,  and  immediately  commence  to  eat  the  inner  bark  of 
the  tree.     This  they  continue  to  do  until  the  following  spring  or 
beginning  of  summer,  when  they  emerge  through  the  bark  perfect 
insects,  and  afterwards  pair,  the  females  boring  into  the  bark  as 
before,  and  laying  her  eggs,  in  order  to  continue  the  species.     The 
result  of  the  attacks  of  these  insects  is,  that  the  sap  of  the  tree  is 
hindered  from  ascending  and  descending,  and  by  this  the  trees  be- 
come diseased,  and  often  die  altogether.     Trees  infested  with  the 
Scolytus  have  the  appearance  of  the  bark  having  been  riddled  with 
shot ;  and  very  fine  sawdust  will  be  found  either  at  the  bottom  of 
the  tree  or  upon  the  bark.     They  never  attack  dead  trees,  but  seem 
to  prefer  young  and  vigorous  ones,  although  they  have  been  known 
to  be  upon  unhealthy  trees  also.     Of  this  insect  there  are  several 
other  species,  including  Scolytus  ligniperda,  which  preys  upon  some 
of  the  conifers ;  S,  intriccUus,  which  attacks  the  oak ;  S.  vUtaius^  the 
lime ;  and  S,  fraxini^  which  is  an  enemy  to   the   ash.     All  these 
insects  commit  their  ravages  in  much  the  same  way  as  the  one  we 
have  described,  boring  into  the  bark  of  the  trees  which  they  attack, 
and  thus  destroying  their  healthy  action. 

2161.  Bostrichustopographus. — This  is  a  small  but  very  destructive 
beetle,  of  a  dark  colour,  which  commits  great  ha^voc  among  pine  and 
fir  woods.  Its  mode  of  working  upon  the  trees  on  which  it  feeds  ia 
much  similar  to  that  of  the  Scolytus,  and  the  general  results  of  its 
attacks  are  nearly  the  same.  It  bores  into  the  bark,  and  lives  upon 
the  soft  inner  substance,  and  is  often  found  in  such  numbers  as 
to  be  the  means  of  wholesale  destruction  in  the  districts  where  it 
abounds.  It  is  said  to  prefer  the  silver  fir  to  other  coniferous  trees, 
but  we  believe  that  it  does  not  confine  itself  to  that  tree  much  more 
than  to  any  others  of  the  pine  and  fir  tribe.  There  are  also  many 
others  of  this  genus  which  prey  upon  the  different  kinds  of  conifers 
— for  example,  Bostrichus  pindstri,  upon  the  pines  ;  B,  laridSy  upon 
the  larch ;  B,  cembrce,  upon  the  Pinus  cembra, — and  some  others  which 
we  need  not  mention,  as  the  habits  of  one  will  give  a  fair  idea  of  all 
the  others. 

2162.  Pissodes  notcUus,  or  Pine-eating  Weevil. — This  insect  is  also 
very  destructive  to  pine  and  fir  trees,  by  boring  through  the  bark 
and  into  the  solid  wood.  It  is  much  similar  in  its  mode  of  attack 
to  Hyldbius  abietis,  and  lives  upon  newly  planted  fir-trees  in  the  same 
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manner  as  that  bettle.  Older  trees  are  not  free  from  it,  however, 
as  it  is  often  found  eating  the  bark  of  the  branches  of  these.  As 
with  the  other  kinds  of  beetles  mentioned,  there  are  numerous  species 
of  this  genus  also,  all  more  or  less  destructiye  to  coniferous  trees. 
Pissodes  notatus  breeds  among  decayed  trees  and  branches  in  general. 

2163.  Besides  the  foregoing  insects  which  we  have  mentioned, 
there  are  numbers  of  other  beetles  which  do  injury  in  one  way  or 
another  to  trees  and  shrubs.  Among  these  we  may  mention  the 
larvse  of  a  species  of  click  beetle  (Agriotes)  which  is  known  as  the 
wireworm.  These  wireworms  are  very  hard,  and  are  yellow  in  colour. 
They  commit  great  damage  to  young  trees  in  our  nurseries  by  eating 
the  roots ;  and  as  they  remain  for  several  years  in  the  larva  state,  it 
is  difficult  to  get  rid  of  them. 

2164.  IV.  Zepidoptera  (Moths  and  Butterflies). — There  are  num- 
bers of  these  interesting  and  beautiful  insects  which  do  great  damage 
to  trees  of  various  sorts ;  and  to  enumerate  all  the  species  would 
take  a  whole  volume  by  itself.  We  will  only  mention  a  very  few 
of  them,  therefore,  or  such  as  do  most  mischief  to  our  forest-trees, 
and  are  generally  to  be  found  in  our  woods.  This  order  of  insects 
derive  their  name  from  a  conspicuous  peculiarity  of  their  wings,  the 
ordinary  membrane  of  these  being  covered  with  a  number  of  minute 
scales,  placed  like  the  tiles  on  a  house-top.  They  are  generally 
supplied  with  brilliant  colours  which  are  situated  in  these  scales. 

2165.  Bonibyx  gastrophaca  processionea,  or  the  Processionary  Moth. 
— This  moth  is  very  injurious  to  the  oak,  the  larvse  constructing  a 
nest  upon  the  branches.  They  are  hairy,  with  stripes  and  yellow 
spots  upon  the  back,  and  are  much  similar  to  the  common  cater- 
pillars seen  upon  fruit  trees,  the  perfect  insect  of  which  is  called  the 
lackey  moth.  These  insects  live  upon  the  leaves  of  the  oak,  and  are 
often  found  in  considerable  numbers  upon  one  tree.  They  derive 
their  name  from  being  said  to  proceed  in  regular  order,  the  one  after 
the  other,  in  search  of  food.  To  the  same  genus  belongs  the  Bufif-tip 
Moth  {Bombyx  pygosra  hicepliala)^  which  destroys  the  leaves  of  several 
species  of  hardwoods ;  and  the  Satin  Moth  (Bombyx  liparis  solids), 
which  does  great  damage,  especially  among  willows ;  as  well  as  several 
others  which  feed  on  the  leaves  of  pines  and  firs. 

2166.  Betinia  TurUmana,  or  Pine-bud  Tortrix. — This  moth,  or 
tortrix,  is  very  injurious  to  the  buds  of  pine-trees,  and  threatens  to 
"be  as  great  an  enemy  to  the  forester  as  the  pine-beetle.  We  will 
quote  the  following  description  from  Miss  E.  A.  Ormerod's  *  Notes  of 
Observations  of  Injurious  Insects,'  already  mentioned:  "This  moth 
is  somewhat  under  an  inch  in  the  expanse  of  the  wings;  the  fore 
firings  bright  orange,  with  several  irregular  or  bifid  transverse  silvery 
streaks ;  the  hind  wings  dusky  lead  colour.     The  larva  is  glossy,  of 
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a  dark  purplish  brown ;  the  head,  the  transverse  patch  on  the  second 
segment,  black.  When  full  fed  it  turns  to  pupa  in  the  pine-bud  on 
which  it  has  been  feeding/'  This  species,  as  well  as  the  others  of  its 
genus,  do  great  mischief  by  laying  their  eggs  in  the  buds  of  the  pines, 
so  that  when  the  caterpillar  emerges  it  immediately  b^ins  to  eat 
both  the  buds  and  the  pith  of  the  young  shoots.  It  is  not  easily 
detected,  and  invariably  does  much  harm  before  it  can  be  noticed. 
This  genus  attacks  not  only  the  Scots  pine,  but  the  Pinus  audriaca, 
P.  %n»iffni8,  and  some  others.  Among  several  species,  the  more 
common  and  injurious  are  Betinia  Buoliana,  R.  resinella^  and  R 
hireyniana,  the  habits  of  which  are  all  similar  to  the  one  now 
described. 

2167.  Tartrix  viridana.  —  The  caterpillar  of  this  small  green 
species  of  moth  lives  upon  the  leaves  of  oak-trees.  ''The  moth 
varies  in  the  expansion  of  its  wings  from  7  to  13  lines ;  the  anterior 
wings  are  pale  green,  with  a  whitish  margin  in  front;  and  the 
posterior  wings  brownish.  .  .  The  caterpillar  of  this  moth 
rolls  up  the  oak-leaves  in  a  very  ingenious  manner,  so  as  to  form  a 
very  commodious  retreat — ^in  which,  indeed,  it  ordinarily  resides,  the 
centre  of  the  roll  being  open ;  its  diameter  is  proportionable  to  that 
of  the  body  of  the  insect,  and  the  roll  is  secured  by  various  little 
packets  of  silk  attached  to  the  body  of  the  leaf,  and  to  the  adjoining 
part  of  the  roll" — Loudon,  In  many  cases  they  strip  oak  branches 
almost  entirely  of  their  foliage,  eating  the  leaves  of  the  trees  which 
they  live  upon  in  such  a  way  as  to  do  much  injury  to  them,  and 
prevent  them  performing  their  natural  healthy  action. 

2168.  Cosmis  ligniperda,  or  Goat  Moth. — ^This  large  moth,  which 
is  commonly  known  by  the  name  of  Augur-worm  in  Scotland,  is  one 
of  the  worst  enemies  to  several  species  of  hardwoods  that  we  know 
of.  It  attacks  the  elm,  oak,  willow,  poplar,  ash,  alder,  walnut,  beech, 
and  lime — the  larvae  drilling  holes  through  the  bark  and  into  the 
timber,  finally  causing  the  tree  to  become  unhealthy;  and  as  the 
holes  are  usually  very  large,  they,  combined  with  other  causes,  very 
often  bring  about  the  death  of  the  tree.  They  may  be  often  found 
boring  into  the  heart  of  such  trees  as  the  willow  and  poplar,  as  they 
seem  to  prefer  these  to  the  others  we  have  named,  and  in  many  cases 
the  trees  become  riddled  with  these  holes.  The  insect  derives  the 
name  of  goat  moth  from  the  disagreeable  smell  which  the  caterpillar 
emits ;  and  this  proceeds  from  a  juice  which  it  expels  from  its  mouth, 
supposed  to  be  for  softening  the  wood  as  it  goes  along.  The  goat 
moth  is  thus  described  by  the  author  from  whom  we  have  already 
quoted:  "About  three  inches  in  expanse;  fore  wings  rich  brown, 
varied  and  mottled  with  darker  markings,  crossing  the  wings  in 
waved  lines;  the  hinder  wings  somewhat  similarly  marked,  but  of 
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a  dull  pale  brown.  The  caterpillar  is  flesh-coloured  in  its  early 
stage,  with  a  black  head,  and  broad  dull  red  stripe  down  the  back ; 
the  colouring  becomes  more  definitely  red  on  the  back  and  orange  at 
the  sides  as  the  caterpillar  gets  towards  full  growth,  when  it  is  as 
much  as  three  or  four  inches  in  length." 

2169.  Zeuzera  cesculi,  or  the  Leopard  Moth. — The  leopard  moth  is 
smaller  than  the  immediately  foregoing  one,  being  about  two  and 
a  half  inches  in  expanse.     The  wings  are  almost  transparent,  of  a 
whitish  colour,  and  with  dark  spots  upon  them,  those  on  the  hinder 
ones  being  less  noticeable  than  the  spots  upon  the  fore  wings.     The 
body  of  the  insect  is  grey,  and  upon  the  thorax  are  six  black  spots. 
The  name  of  the  moth  is  evidently  derived  from  the  many  spots 
which  are  upon  the  wings  and  the  thorax  or  second  segment  of  the 
insect     The  larva  is  of  a  yellowish-white  colour,  dotted  with  black 
spots,  while  the  head  is  dark  coloured.     The  destructive  habits  of 
the  leopard  moth  are  much  the  same  as  those  of  the  goat  moth,  the 
caterpillar  boring  its  way  into  the  trunks  of  the  oak,  birch,  horse- 
chestnut,  beech,  walnut,  lime,  willow,  poplar,  elm,   alder,  and  la- 
burnum, as  well  as  pe€ir  and  apple  trees.     The  egg  is  laid  upon  the 
bark,  and  the  young  larva  enters  the  wood  by  a  small  hole,  making 
its  way  through  the  centre  of  the  wood,  and  forming  a  regular  cavity 
as  it  goes  along.     It  is  said  to  remain  for  at  least  two  years  in  the 
larva  state,  shortly  after  which  it  comes  out  a  perfect  moth.     The 
eggs  are  laid  in  the  autumn,  and  the  caterpillar  is  of  full  size  about 
June  of  the  year  following. 

2170.  We  need  only  mention  one  or  two  more  moths,  which  per- 
forate the  branches  of  some  trees  in  a  similar  way  to  that  which  we 
have  already  described.  These  are  the  Eed-belted  Clearwing  {Sesia 
czUciformis),  which  attacks  the  birch ;  the  Red-tipped  Clearwing  {S. 

jfoTTnioB/ormis),  common  amongst  osier  beds ;  the  Hornet  Clearwings 
(iSC  bimibiciformis,  S.  apiformis,  and  S.  tipuHfomiis),  living  upon  dif- 
ferent species  of  deciduous  trees.  Besides  these,  many  other  moths 
and  butterflies  are  injurious  to  the  leaves  of  trees  and  shrubs,  but 
w^e   have  mentioned  sufficient  to  give  an  idea  of  their  habits. 

2171.  V.  Hymmaptera   (Membrane  -  winged   Insects). — The  dis- 
tinguislung  characteristics  of  this  order  are,  among  others,  that  the 
ajiterior  and  hiuder  wings  are  hooked  together  during  flight,  and  that 
iix&y  have  an  appendage  at  the  tail  in  the  form  of  a  sting  or  of 
an    ovipositor.     Numbers  of  them  come  under  the  attention  of  the 
forester,  as  committing  destruction  upon  many  kinds  of  trees.     Al- 
though divided  into   groups,  diJBFering  from   one    another  in  some 
points,  yet  for  our  present  purpose  we  will  only  select  a  few  species 
-v^hicli  are  particularly  destructive  among  forest-trees. 

2X72.  Lophyrus  pini,  or  the  Pine  Saw-fly. — This  is  one  of  the 
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most  ravenous  of  the  pine  destroyers  that  we  know.  It  chiefly 
attacks  the  leaves  of  the  Scots  pine,  devouring  them  down  to  the 
bottom  of  the  leaf,  and  completely  disfiguring  the  branches.  This 
they  do  when  in  the  larva  or  caterpillar  state,  numbers  of  these 
appearing  on  one  branch,  and  proceeding  from  one  to  another  until 
they  have  the  tree  entirely  bared  of  its  foliage.  They  begin  to 
appear  upon  the  trees  about  the  month  of  May,  and  continue  until 
some  time  in  September.  Their  power  of  reproduction  is  really 
wonderful,  and  were  it  not  for  some  kinds  of  birds  which  feed  upon 
them,  they  would  soon  be  the  means  of  entirely  destroying  many 
trees,  and  even  plantations.  They  very  often  attack  young  planta- 
tions, and  frequently  confine  themselves  to  one  spot  at  a  time ;  how- 
ever, they  are  also  found  upon  older  trees,  eating  the  young  leaves  in 
the  same  manner.  There  are  several  species  of  saw-flies  injurious  to 
vegetation,  but  the  one  which  we  have  mentioned  commits  more 
mischief  than  any  of  the  others.  The  larvae  of  the  saw-flies  are 
easily  distinguished  from  those  of  the  moths  by  their  feet  number- 
ing from  ten  to  sixteen.  The  ovipositor  of  the  female  insect  is  used 
as  a  saw  or  file,  with  which  she  makes  small  holes  in  the  branches 
for  the  purpose  of  depositing  her  eggs — hence  the  name  saw-fly. 

2173.  Cynips  guerciy  or  the  Oak-gall  Fly. — The  family  Cynipida 
includes  a  number  of  peculiar  insects,  chiefly  inhabiting  the  difiereut 
species  of  oaks.  They  are  all  provided  with  a  sting  or  ovipositor, 
which  is  entirely  concealed  except  the  extremity.  With  this  instru- 
ment holes  are  bored  in  the  leaves  or  small  branches  of  the  tree,  and 
the  eggs  deposited  in  them,  in  much  the  same  way  as  is  done  by  the 
saw-fly.  Some  time  afterwards,  what  are  known  as  oak-galls  are 
formed  round  the  eggs,  enclosing  them  in  the  centre,  so  that  when 
the  young  larva  is  formed,  it  is  in  the  middle  of  the  gall,  and  re- 
mains there  until  it  eats  its  way  out,  a  perfiect  insect.  The  specie 
which  we  mention  is  the  one  which  is  common  upon  our  oak-trees, 
and  is  too  well  known  to  need  any  description  from  us  here.  It  is 
found  nearly  all  over  the  country  wherever  there  are  any  oak  planta- 
tions. Numbers  of  other  gall  insects  infest  the  oak  and  other  trees 
in  a  much  similar  way. 

2174.  Sirex  ffigas,  or  the  Giant  Sirex. — This  is  one  of  the  pine- 
boring  insects,  and  in  some  parts  of  the  country  becomes  very  de- 
structive among  coniferous  trees.  They  are  very  large,  and  during 
flight  make  a  hunmiing  noise.  The  following,  taken  from  the 
'  Journal  of  Forestry,'  will  give  an  idea  of  this  insect :  "  The  speci- 
mens sent  us  are  all  females,  and  are  easily  distinguished  from  the 
males,  being  fully  one-third  larger,  of  a  darker  colour,  and  furnished 
on  the  under  side  of  the  abdomen,  near  the  middle,  with  a  strong 
black   ovipositor,   composed  of  two  semi -cylindrical  members  with 
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which  it  bores  holes  through  the  bark  to  deposit  its  eggs  on  the  wood. 
The  male  is  smaller,  lighter  in  colour,  and  without  the  ovipositor, 
having  a  perfectly  smooth  cylindrical  abdomen.  After  pairing,  the 
female  bores  a  hole  for  each  egg  in  the  bark  of  the  stem  of  the  tree 
with  her  long  ovipositor.  In  about  seven  weeks  after  the  eggs  are 
laid,  the  larvae  have  obtained  their  full  size,  and  are  from  one  and  a 
half  to  two  inches  long ;  the  tail-joint  thick,  ending  in  a  short  point ; 
and  of  a  whitish  yellow  colour.  They  then  generally  gnaw  their 
way  deep  into  the  heart  of  the  wood,  forming  a  cavity  at  the  depth 
of  six  inches,  more  or  less,  where  they  undeigo  transformation  to 
the  pupa  state,  covered  with  a  thin  transparent  skin.  In  this  state 
they  remain  for  two  years  or  longer ;  in  fact,  instances  are  on  record 
of  the  perfect. insect  only  making  its  appearance  some  years  after  the 
trees  had  been  cut  down,  and  the  timber  employed  in  house-building 
and  other  useful  purposes."  The  trees  which  this  insect  seems  to 
prefer  are  the  Scots  pine,  spruce-fir,  and  one  or  two  other  conifers ; 
and  these  are  often  found  infested  when  in  a  decayed  state,  and  even 
after  being  cut  down.  The  insect  is  generally  rare  in  this  coimtry, 
but  where  it  does  abound,  it  becomes  a  perfect  nuisance.  Another 
species  {Sirex  juvencus)  is  equally  destructive  to  coniferous  trees, 
working  in  the  same  way  as  S.  gigas. 

2175.  Having  now  mentioned  some  of  the  most  generally  de- 
structive of  the  many  kinds  of  insects  injurious  to  our  forest-trees, 
we  will  conclude  this  section  by  giving  a  few  hints  as  to  the  best 
way  of  preventing  their  attacks.  Of  course  it  must  be  understood 
that  in  many  cases  there  are  really  no  remedies,  as  up  to  the  present 
time  our  knowledge  of  the  actual  habits  of  insects  is  too  limited 
to  be  of  much  avail  for  this  purpose.  Until  foresters  are  properly 
acquainted  with  the  subject,  they  will  be  somewhat  at  sea  in  trying 
to  prevent  the  attacks  of  injurious  insects,  and  until  then,  only  a 
few  preventives  can  be  applied.  Our  remarks  will  only  refer  to 
the  best  way  of  keeping  woods  and  plantations  as  free  from  the 
attacks  of  insects  as  possible,  and  to  any  known  remedy  that  can  be 
properly  used  where  they  are  numerous. 

2176.  It  may  be  noticed  here,  that  where  the  land  is  in  a  proper 
condition  for  the  healthy  growth  of  trees,  and  where  the  kinds  are 
properly  suited  to  the  land,  very  little  harm  is  found  to  arise  from 
insect  attacks  on  them.  It  is  generally  in  wet  and  undrained  dis- 
tricts that  insects  are  engendered  and  numerous,  and  it  is  therefore 
in  such  that  they  are  found  to  do  most  damage.  On  dry  lands  they 
are  never  found  numerous  in  this  country,  and  consequently,  on 
avLch.  they  are  seldom  or  never  found  hurtful  to  trees,  at  least  to 
anything  like  an  important  extent 

2177.  All  dead  branches,  and  the  cUbris  of  thinnings,  should  in  all 
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cases  be  removed  from  all  plantations,  and  should,  under  no  pretence, 
be  allowed  to  lie  upon  the  ground  for  any  length  of  time  after  they 
are  removed  from  the  fallen  trees.  We  too  often  have  occasion  to 
see  in  plantations  fallen  branches,  and  the  remains  of  a  course  of 
thinning,  left  to  rot  upon  the  ground,  without  any  attention  being 
paid  to  gather  them  up  or  bum  them.  Such  a  system  cannot  be 
too  much  condemned,  as  it  is  opposed  to  all  good  taste  and  manage- 
ment ;  and  not  only  so,  but  such  dead  and  decaying  branches  are 
just  the  nurseries  where  most  of  the  greatest  insect  enemies  of 
forest-trees  are  bred  and  multiplied.  By  removing  these  branches, 
and  either  burning  them  or  converting  them  into  faggots  for  firewood, 
a  great  benefit  to  the  plantation  will  be  the  result.  By  thus  keeping 
all  plantations  free  of  rubbish  of  this  kind,  it  will  be  found  that  they 
will  not  be  liable  to  be  infested  with  injurious  insects.  The  after 
health  of  the  growing  crop  will  fully  compensate  for  any  expense 
that  may  be  incurred  in  the  operation  of  clearing  and  destrojring  the 
branches,  even  although  the  branches  can  be  put  to  no  profitable 
use.  We  would  therefore  advise  all  foresters  who  wish  to  have  the 
woods  imder  their  charge  in  a  good  state  of  health,  and  as  free  from 
the  ravages  of  insects  as  possible,  by  all  means  to  have  all  debris 
cleared  away  as  soon  after  thinning  as  possible. 

2178.  Where  any  of  the  beetles  or  moths  may  be  got  at,  they 
should  be  picked  off  the  trees  and  destroyed.  This  is  no  doubt  a 
tedious  and  expensive  process,  but  where  the  area  infested  is  not 
large,  it  will  be  found  that  it  is  a  sure  remedy.  A  good  plan  is  to 
use  an  averuncator,  and  cut  off  any  smaU  twigs  that  are  covered 
with  the  insects  or  their  larvse. 

2179.  The  Pine  saw-fly  has  been  destroyed  by  sprinkling  naphtha 
upon  the  larvse  by  a  brush,  and  by  this  means  we  have  seen  them 
cleared  from  a  plantation.  For  destroying  those  moths  which  bore 
into  the  trunks  of  the  trees — for  example,  the  leopard  moth — the 
only  way  is  to  thrust  a  piece  of  sharp  wire  into  the  hole  and  pick 
out  the  caterpillar ;  or  to  blow  tobacco  smoke  into  the  hole,  which 
has  the  effect  of  disturbing  the  repose  of  the  destroyer  and  bringing 
him  out. 

2180.  Many  cures  have  been  tried  in  order  to  destroy  these 
insects,  but  they  are  generally  only  applicable  to  single  specimens, 
or  to  trees  occupying  a  small  area  of  ground.  When  a  laige  planta- 
tion is  infested,  there  is  really  no  remedy  but  that  of  keeping  the 
ground  clear,  and  hand  -  picking  as  many  of  the  caterpillars  as 
possible. 

2181.  It  should,  however,  be  kept  in  view  that  all  birds  which 
feed  upon  insects  should  be  preserved,  as  they  materially  assist  in 
keeping  down  such  vermin.     Among  the  birds  which  are  of  use  to 
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the  forester  in  this  way,  we  may  mention  the  chaffinch,  goldfinch, 
greenfinch,  woodpecker,  titmouse,  golden-crested  regulus,  wren,  wag- 
tail, cuckoo,  starling,  sparrow,  flycatcher,  robin,  and  some  others. 
It  will  be  to  the  forester's  interest  to  preserve  these,  even  although 
some  of  them  show  a  special  partiality  for  seeds. 


SBOnON   VIII. — GAMS  INJURIOUS  TO   TOUNO  TBBE8. 

2182.  It  is  a  remarkable  fact  in  the  history  of  the  rural  economy 
of  this  country,  that   although  partridges,  pheasants,  grouse,  hares, 
rabbits,  and  deer  are  well  known  to  be  injurious  to  the  interests  of 
both  landlord  and  tenant,  they  should  be  allowed  in  these  times  to 
exist,  to  the  great  loss  of  the  community.     The  fact  can  only  be 
accounted  for  on  the  principle  that  the  landlords  themselves  are  not 
yet  sufficiently  alive  to  their  own  interests    in  their  land,  nor  to 
those  the  public  have  a  right  to  expect  at  their  hands  as  the  pro- 
prietors of  the  country.     The  farmer,  it  is  true,  has  now  liberty  to 
a  certain  extent  to  kill  the  ground-game  on  his  farm,  but  so  long 
as  these  animals  are  allowed  to  multiply  in  the  woodland  preserves 
surrounding  his  subject,  he  will  derive  but  little  benefit  from  such 
liberty.     The  loss  to  the  country  from  these  animals,  in  the  depart- 
ment of  forestry  alone,  must  be  very  great,  as  on  the  greater  number 
of  extensive  landed  properties,  large  sums  are  annually  expended  in 
the  replanting  of  enclosures  which  have  had  their  crops  less  or  more 
destroyed.     We  could  give  startling  facts  on  the  point ;  but  as  we 
have  no  wish  to  be  personal  in  our  remarks,  but  are  merely  desirous 
to  point  at  the  evil  in  a  general  way,  we  shall  not  refer  to  any  case 
in  particular.     Landed  proprietors,  generally  speaking,  look  upon  their 
enclosed  plantations  as  so  many  game  preserves :  and  in  reality  they 
are  so,  as  on  most  estates  game  lie  quiet,  and  therefore  breed  there ; 
and  on  most  not  even  the  forester  himself  is  allowed  to  prosecute  the 
necessary  operations  of  thinning,  for  fear  of  disturbing  the  animals. 
The  farmers  in  the  neighbourhood  of  such  woodland  enclosures  com- 
plain of  the  damage  done  to  their  crops,  but  although  they  are  per- 
mitted to  kill   the   ground-game  on   their  fields,  they  dare  not  go 
into  the  enclosures  to  kill  them,  and  from  these  the  animals  sally 
out  upon  the  crops  at  all  times,  and  when  the  attempt  is  made  to 
kill  them  on  the  fields,  they  run  back  to  their  covers ;  and  thus  the 
poor  farmer  is  surrounded  by  a  host  of  enemies  he  dare  not  attack 
in  their  dens,  and  is  ultimately  obliged  either  to  submit  or  to  give 
up    his  farm     Let  us  now  consider  the  point  more  in  an  arbori- 
cultural  point  of  view.     The  forester  plants  an  enclosure  of  some 
50  acres.     He  thinks,  as  he  proceeds  with  his  work,  that  although 
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there  is  a  considerable  quantity  of  game  in  the  older  enclosures,  he 
has  seldom  seen  much  on  the  part  he  is  about  to  plant  He  encloses 
it,  however ;  and  no  sooner  is  this  done,  than  from  its  quietness  it 
becomes  the  resort  of  hares  and  rabbits,  which  it  was  not  before,  while 
it  was  pastured  and  in  the  hands  of  a  farmer.  It  is  enclosed,  how- 
ever, and  he  must  plant  it.  This  he  does ;  and  not  many  months 
afterwards  he  finds  the  stems  of  his  oak-trees  stripped  of  their  bark, 
and  the  tops  of  his  larch  eaten  off — and  this  goes  on  day  after  day, 
while  the  forester  looks  on  helplessly;  for  although  he  complain, 
his  voice  is  not  much  attended  to,  because  the  gamekeeper  protests 
that  there  are  few  hares,  if  any,  in  the  enclosure,  knowing  that  his 
employer  is  desirous  he  should  have  a  good  stock  to  shoot  at  when 
a  day's  sport  is  wanted  by  his  master's  friends.  But  we  have 
said  enough  on  this  subject,  and  shall  conclude  by  stating,  that  if 
these  pests  were  altogether  destroyed  from  the  country,  planting 
operations  would  not  cost  nearly  so  much  as  they  generally  do,  and 
their  results  would  be  vastly  more  satisfactory. 
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THB  FBBIODIOAL   INGBBASB   OF   TIMBBR   IN   THB   DIFFERENT   SPECIES 

OF  FOREST-TREES. 

2183.  There  is  no  part  of  a  forester's  education  more  neglected 
than  that  of  having,  as  far  as  possible,  a  thorough  knowledge  of  the 
size  that  trees  ought  to  be,  on  a  given  soil  and  situation,  at  a  given 
age.     Such  a  knowledge  can  only  be  obtained  by  close  observation 
and  by  extensive  experience.     For  some   years  past,  having   been 
largely  employed  in  the  surveying  and  valuing  of  plantations,  in 
England,  Ireland,  and    Scotland,  and   seeing  that  there  was  great 
want  of  data  upon  which  to  calculate  prospectively  the  future  value 
of  plantations,  we  have  applied  ourselves  particularly  to  gain  infor- 
mation upon  this  point,  which  we  shall,  in  the  present  section,  lay 
down  for  the  guidance  of  others  who  may  be  called  upon  to  act  as 
valuators  of  wood.     For  a  number  of  years  past  we  have  made  it  a 
point  of  duty,  wherever  we  have  been  called  upon  to  examine  planta- 
tions, to  take  notes  of  the  different  sizes  of  trees  as  we  found  them 
to  exist  at  a  given  age  on  a  given  situation ;  and  having  examined 
plantations  of  many  kinds,  upon  a  great  variety  of  soils  and  situa- 
tions, as  well  as  under  many  descriptions  of  management,  we  have 
come  to  the  conclusion  that  the  size  of  a  tree  at  a  given  age  upon 
a  given  situation  does  not  depend  so  much  upon  natural  circum- 
stances   as  upon  the  artificial  management  it  may  have  received. 
In   illustration  of  this,  we   may  mention  that  we   have   surveyed 
plantations  in  England  which  were  growing  upon  a  very  favourable 
soil    and  situation,  and  which,  compared  with  others  of  a  like  age 
in    Scotland,  on  a  soil  rather  unfavourable,  were,  notwithstanding, 
far    inferior  to  the  latter, — this  being  occasioned  by  bad  manage- 
nient  in  the  one  case,  and  good  in  the  other.     From  such  a  case 
y^e   may  see  that  the  cultivator  of  wood,  as  of  any  other  product  of 
the    soil,  has  much  in  his  power  in  making  the  crop  profitable  or 
not,  even  where  natural  circumstances  may  seem  unfavourable. 

2184.  Well  educated  foresters  on  the  continent  of  Europe,  and 
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especially  those  in  Gennany  and  France,  have  for  a  long  time  past 
made  this  hranch  of  forestry  a  special  study  in  their  forest  economy, 
and  from  this  it  follows  that  at  the  present  time  they  are  very  much 
superior  to  British  foresters  in  respect  to  arriving  at  the  prospec- 
tive value  of  any  woodland  crop.  We  refer  to  this  point  here,  in 
order,  if  possible,  to  stir  up  all  foredtrs  to  the  systematic  study  of 
trees,  in  respect  to  the  size  each  species  ought  to  be  on  a  given 
soil  and  situation,  at  a  given  age ;  as  without  such  knowledge  no 
man  is  capable  of  undertaking  the  management  of  extensive  woods 
with  anything  like  credit  to  himself  or  satisfaction  to  his  employer. 

2185.  It  would  be  impossible  here  to  give  the  size  which  trees 
ought  to  attain  on  every  variety  of  soil  and  situation,  and  under  aU 
circumstances  of  management — so  much  depending  upon  both  arti- 
ficial and  natural  local  circumstances.     For  example,  we  have  fre- 
quently seen  a  plantation  of   trees,  which  had  been  growing  at  a 
rapid  rate,  and  making  great  progress  in  diameter  of  wood,  suddenly 
checked   in   health  by  an  over -thinning,  and  afterwards,  in  conse- 
quence, making  but  little  progress;  while,  on  the  other  hand,  we 
have  as  frequently  seen  the  trees  in  a  plantation,  which  had  been 
for  a  time  in  a  confined  state,  and  had  been  in  consequence  doing 
little,  after  being  judiciously  thinned,  rapidly  enlarge  the  diameter 
of  their  stems.     Again,  with  regard  to  natural  local  circumstances, 
we  have  often  observed  trees  growing  on  a  situation  much  sheltered 
by  older  wood,  &c.,  making  great  progress  in  the  laying  on  of  diameter 
of  wood ;  while  in  another  plantation  not  far  distant,  and  upon  the 
same  description  of  soil  and  altitude,  and  under  the  same  system  of 
management  as  the  other,  but  much  more  exposed  to  the  free  influ- 
ence of  the  natural  climate,  trees  of  the  same  sort  were  making  much 
less  advance.     In  giving,  therefore,  our  calculations  in  the  present 
section  as  to  the  periodical  increase  of  timber  in  trees,  we  b^  to  be 
understood  that  these  are  given  as  an  average  of  what  ought   to 
be  the  result  at  certain  ages,  and  under  fair  circumstances  of  situa- 
tion and  management. 

2186.  In  taking  our  calculations  of  this  periodical  increase  of 
timber,  we  have  invariably  measured  the  trees  at  about  8  feet  from 
the  ground ;  and,  for  the  sake  of  better  illustration,  we  have  reduced 
our  calculations  to  three  distinct  bases  of  situation.  The  first  is  an 
average  of  the  periodical  increase  of  timber  in  trees  growing  on 
a  favourable  soil  and  site  ;  the  second,  of  that  increase  in  trees  grow- 
ing on  moderately  favourable  ones ;  and  the  third  is  an  average  of 
the  growth  of  trees  growing  on  comparatively  unfavourable  ones. 

2187.  Having  premised  the  above,  we  shall  now  give  the  peri- 
odical increase  of  the  oak  : — 
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2188.  The  foregoing  statements  relative  to  the  oak  have  all  been 

taken  in  cutting  down  timber  at  all  the  different  ages  specified ;  and 

the  numbers  given  under  each  head  are  the  averages  taken  from 

many  trees  of  the  same  age.     The  most  prominent  feature  of  the 

statement  is,  that  upon  the  favourable  soil  and  situation,  as  stated 

under  the  1st  division,  the  oak  not  only  grows  more  rapidly  and 

attains  a  greater  diameter  of  wood  in  a  given  number  of  years,  but 

it  also  continues  to  grow  healthily,  and  lay  on  a  greater  bulk  of 

wood  at  a  great  age,  than  the  others  on  less  favourable  soils  and 

situations — ^that  is,  taking  the  oak  upon  a  favourable  soil  and  site, 

at  from  90  to  100  years  of  age,  we  will  invariably  find  it  make 

considerable  progress  during  that  period ;  while  the  same  sort  of  trees, 

as  found  growing  upon  a  less  favourable  soil  and  site,  will  have 

almost  ceased  to  make  any  perceptible  amount  of  timber.     Between 

90  and  120  years  of  age,  the  tree,  in  the  former  case,  has  increased 

its  diameter  to  the  extent  of  2  inches ;  while  in  the  latter,  one  \ 

inch  is  made  during  that  period  of  30  years ;  and  again,  in  the  third 

case  specified,  no  increase  has  been  made  at  all,  and  at  this  stage  the 

wood  of  such  a  tree  must  be  in  a  declining  state.    We  thus  see  that, 

on  an  unfavourable  soil  and  site,  if  we  wish  to  have  the  wood  in  its 

most  valuable  state,  it  should  be  cut  between  60  and  70  years  of 

age,  and  on  the  moderately  favourable  soil  between  80  and  90 ; 

while  upon  the  favourable  soil  it  may  be  left  growing  till  perhaps 

140  or  150  years.     At  first  sight  it  may  appear  that  2  inches  in 

diameter  is  but  a  small  amount  of  wood  to  be  laid  on  by  a  tree 

duriiig  a  period  of  30  years,  as  in  the  case  of  the  oak  in  the  1st 

class  between  90  and  120  years.     But  if  we  suppose  the  stem  of 

sach  a  tree  to  be  20  feet  long  only,  we  will  have  laid  on  during 

2  Z 
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that  period  at  least  14  feet  of  extra  timber,  which,  at  3s.  per  foot, 
gives  £2,  2s.  of  additional  value  in  wood  laid  on. 

2189.  We  shall  now  proceed  with  a  corresponding  statement 
relative  to  the  larch ;  but  instead  of  giving  the  diameter  at  periods 
of  10  years,  as  in  the  case  of  the  oak,  we  shall  take  periods  of  5 
years.  Our  reason  for  doing  so  is  that,  in  cutting  down  larch  trees, 
their  periodical  thinnings  are  generally  made  at  or  within  periods 
of  5 '  years ;  consequently  it  is  an  object  of  importance  to  have  an 
estimate  of  the  diameter  which  they  should,  in  general  cases,  present 
at  periods  of  5  years. 
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All  those  measurements  are  taken  from  trees  cut  down  upon  the 
estate  of  Arniston.  They  indicate  to  us  that,  on  a  favourable  soil 
and  site,  the  larch  will  continue  to  make  wood  till  above  80  years 
of  age,  and  will  even  then  be  of  a  sound  constitution,  as  we  have 
frequently  had  occasion  to  observe;  while,  on  a  soil  of  moderate 
capabilities,  60  years  of  age  may  be  considered  as  the  maximum  of 
the  larch ;  and  in  order  to  have  the  full  value  of  the  trees  growing 
under  such  circumstances,  they  should  then  be  cut  down.  Again, 
upon  a  soil  and  situation  unfavourable,  from  30  to  35  years  may  be 
considered  as  the  maximum  of  the  trees ;  and  if  not  cut  down  at  that 
age,  the  trees  will  begin  to  decay  rapidly  in  the  heart-wood, 

2190.  We  shall  next  give  a  statement  of  the  progressive  growth 
of  the  Scots  pine,  as  taken  from  specimens  of  the  tree  measured  in 
the  Highlands  of  Scotland,  as  well  as  others  on  several  other  pro- 
perties in  the  north. 
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2191.  The  following  represents  the  periodical  increase  of  timber 
in  the  spruce  fir,  as  taken  from  an  average  of  trees  measured  on  a 
number  of  estates  in  Mid-Lothian : — 
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The  measurements  in  the  1st  class  of  spruce  firs,  as  above  stated, 
were  taken  from  trees  generally  growing  in  hollow  sheltered  parts 
upon  a  stiff  heavy  clay  of  a  damp  tenacious  nature ;  and  those  in 
the  2d  from  trees  generally  growing  upon  a  fair  loamy  soil  on  flat 
parts  of  the  country,  well  drained.  Those  in  the  3d  class,  being 
upon  unfavourable  soil  and  situation,  have  all  been  taken  from  the 
average  of  trees  found  growing  upon  a  thin  gravelly  soil  with  a  high 
exposure,  under  which  circumstances  the  spruce  seldom  arrives  at 
any  useful  size,  generally  taking  heart-rot  when  from  30  to  35  years 
of  age,  and  then  failing  to  make  wood,  as  indicated  in  the  table. 

2192.  The  following  statements  show  the  periodical  increase  in 
the  ash  and  sycamore,  taken  from  measurements  of  trees  cut  down 
on  the  estate  of  Arniston,  as  well  as  upon  some  other  estates  in 
Mid-Lothian — all  of  which  were,  we  consider,  growing  under  moder- 
ately favourable  circumstances  of  soil  and  situation.  Not  having 
got  measurements  upon  1st  or  3d  class  ash  and  sycamore  trees,  we 
must  in  the  mean  time  restrict  ourselves  with  regard  to  these  trees 
to  the  average  of  2d  class  ones : — 


jyiAMwna.  ik 

IVCBBB  BOBT 

DiAMKKR  nr 

ISCBBS  HOBT 

• 

Aam  or 

Trib. 

FSBT  ABOVE  THK  OBOUND 

Aon  or 

Trkbb. 

rmar  abovk  ths  OBonrm 

The  Syoamore, 

The  Ash, 

The  Sycamore, 

TheAd^ 

on  a  moder- 

on a  moder- 

on a  moder- 

cm a  moder- 

ately favour- 

ately fkyoar- 

ately  CkTOor- 

ately  IkTom^ 

able  Sou  and 

able  Boil  and 

able  SoQ  and 

able  Sou  and 

Site. 

Site. 

Sita 

Site. 

At  10  years  old, 

H 

H 

At  70  yeftTS  old, 

22i 

1 

24 

„  20 

» 

5X 

4 

„    76 

)) 

23 

26 

„  30 

» 

9l 

7 

„    80 

99 

25 

28 

„  36 

97 

ll| 

9 

„    86 

}} 

27| 

30 

„  40 

19 

13 

10^ 

„    90 

M 

29 

3H 

„  46 

99 

15 

12 

„    96 

99 

30 

33 

„  60 

» 

16i 

14i 

,,100 

99 

31i 

34 

„   56 

99 

18 

17 

,,106 

99 

33 

34} 

,.  60 

>> 

1^ 

19^ 

„110 

99 

34 

••• 

„  66 

»> 

21 

22 

2193.  We  shall  now  give  a  statement  of  the  periodical  increase 
of  timber  in  the  Scots  elm  and  the  black  poplar.  The  elm  is  an 
average  of  trees  growing  upon  a  moderately  favourable  soil  and 
situation,  and  the  poplar  of  those  raised  in  a  very  favourable  ona 
As  yet  we  have  not  had  leisure  to  devote  such  time  to  the  subject 
as  to  enable  us  to  furnish  data  to  give  statements  of  the  1st  and  3d 
class  trees  of  the  elm,  or  of  the  2d  and  3d  of  the  poplar.  In  the 
mean  time,  therefore,  we  defer  giving  any  more  than  the  following, 
hoping  that  still  it  may  be  in  our  power  to  supply  those  particulars 
which  are  now  left  blank  : — 
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DLAMJfrKR  IK 

INCPK8  EIOBT 

DIAMETER  IV  IVCUBB  EIOBT 

AoB  or 

Tbub. 

FKR  ABOVE  THE  OROUlfD. 

AOBB  OF 

Tans. 

Black  Poplar. 

on  a  favonr> 

able  Soil  and 

Site. 

The  Scots 

Elm,  on  a 

moderately 

flkvourable 

Black  Poplar, 

on  a  fayour- 

able  Soil  and 

Bite. 

The  Scots 

Elm,  on  a 

moderately 

IkTonrable 

Sou  and  Site. 

SoU  and  Site. 

At  10  yean  old, 

6 

14 

At  55  years  old, 

42 

19 

„  16 

19 

10 

4 

99     60 

V 

43 

21 

„  20 

9) 

15 

6 

99     65 

99 

•  •  • 

224 

„  26 

W 

21 

8i 

,9    70 

99 

•  •  • 

23 

„  30 

W 

26 

10 

9,     75 

79 

•  •  • 

24 

„  36 

>9 

29^ 

12* 

99      80 

99 

a  •  • 

25* 

„  40 

t> 

33 

14| 

99     85 

99 

ee  • 

26 

«  46 

99 

364 

16 

99      90 

99 

•  •  • 

27 

»  60 

99 

39| 

17i 

„  100 

99 

•  •  • 

28 

2194.  We  shall  now  give  the  beech  and  sweet  chestnut,  as  taken 
from  the  average  of  a  number  of  trees  cut  down  in  various  estates  in 
Mid-Lothian,  on  moderately  favourable  soils  and  situations. 


DIAMETER  IN 

IKCHK  EIOBT 

DIAMETER  IN 

INCBES  EIGHT 

Anas  or 

AOBB  OF 

Trees. 

FEET  ABOVE  ' 

FBE  GROUND. 

Sweet  Chest- 

Beech, 
on  a  moaer> 

Sweet  Chest- 

Beech, 
on  a  moder- 

nut, on  a 

nut,  on  a 

moderately 

ately  fkvonr- 

moderately 

ately  favour- 

fkTonrable 

able  SoU  and 

fkYonrable 

able  SoU  and 

Sou  and  Bite. 

Site. 

Sou. 

Site. 

At  10  yeais  old, 

H 

2 

At  50  years  old, 

15 

21 

„   16 

4\ 

4 

„  55 

99 

164 

22* 

„  20 

7 

6* 

„  60 

» 

17| 

24 

■»   26 

8i 

9 

„  65 

99 

19 

25* 

„   30 

10 

10* 

99    70 

99 

20 

27| 

„   36 

114 

15 

99    75 

99 

21 

28| 

„   40 

13* 

17 

„  80 

99 

22 

29 

„  46 

i4 

194 

1 

9,  85 

99 

22* 

30* 

From  the  two  statements  given  above  relative  to  the  periodical 
increase  of  timber  in  the  sweet  chestnut  and  the  beech,  it  is  very 
observable  that,  on  a  soil  of  moderate  capabilities,  the  beech  grows 
to  a  much  larger  size  than  the  sweet  chestnut;  showing  that,  in 
order  to  bring  the  sweet  chestnut  to  the  larger  dimensions  which  we 
find  in  some  parts  of  the  country,  it  requires  a  favourable  soil  and 
situation — a  point  of  great  importance  to  be  kept  in  view  by  any 
person  engaged  in  valuing  wood  for  the  transfer  of  property. 

2195.  We  shall  next  give  a  statement  as  to  the  common  silver  fir 
and  birch,  as  taken  from  the  average  of  a  large  number  of  trees  of 
both  kinds  felled  on  the  Bute  estate,  on  moderately  favourable  soils 
and  situations : — 
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AoB  OP  Tbseb. 


At  10  years  old, 
20 
30 
40 
50 
60 
70 
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w 


DIAnTKR  IN 

FNCHEa  EIGHT 

nST  ABOVE  THE  GROUND. 

Silver  Fir. 

BirdL 

H 

X 

8 

2I 

12| 

7 

151 

10 

18 

12 

24 

14 

28i 

141 

AoEB  OP  Tbebb. 


At  80  years  old, 
90        „ 


„100 
„110 

„iao 


DIAMETEB  IN  DfCHBB  BiaBT 
FEET  ABOVE  THE  OBOUND. 


Sflver  Fir. 


BirdL 


15 
15 


From  this  statement  it  is  brought  out  that  the  common  silver  fir, 
when  grown  on  a  moderately  favourable  soil  and  situation,  and  when 
of  10  years'  standing,  is  fully  larger  in  the  diameter  of  its  stem  than 
the  spruce  fir  is  under  similar  circumstances — ^the  latter,  at  8  feet 
up,  being  only  1  inch  in  diameter,  while  the  former  is  1^  inch  at 
the  same  height.  The  rapid  growth  of  the  silver  fir  ia  very  observ- 
able between  10  and  20  years,  and  even  up  to  60,  when,  on  even 
moderate  soil,  its  diameter  exceeds  that  of  the  spruce  fir  at  the  same 
age,  even  when  the  spruce  is  found  growing  on  favourable  soils  and 
sites.  Another  remarkable  feature  in  the  silver  fir  is,  that  it  con- 
tinues to  grow  and  lay  on  timber  to  a  much  greater  age  than  the 
spruce  fir  does — the  latter  almost  ceasing  to  increase  in  diameter 
after  it  has  attained  the  age  of  from  80  to  85  years,  while  the  former 
grows  and  adds  considerable  layers  of  wood  even  up  to  110  years. 
With  reference  to  the  birch,  it  is  enough  to  remark  that  it  seems  to 
grow  very  little  after  it  has  attained  70  years  of  age. 

2196.  Having  now  given  the  foregoing  statements  relative  to  the 
periodical  growth  of  our  principal  forest-trees,  in  so  far  as  our  ob- 
servations on  the  subject  will  at  present  permit  us  to  do  in  a  decided 
manner,  we  shall  only  state,  in  conclusion  upon  this  point,  that  we 
have  found  these  calculations  of  the  greatest  value  to  ourselves  when 
called  out  to  value  plantations  prospectively  for  the  transfer  of  landed 
property ;  and  we  have  no  doubt  but  that  they  will  also  prove  of 
value  to  others.  There  is  great  want  of  a  far  more  extensive  basis 
upon  which  to  calculate  the  progressive  growth  of  trees  than  is  here 
given;  and  it  would  be  of  infinite  advantage  to  all  interested  in 
timber-growing,  were  every  intelligent  forester  to  turn  his  attention 
to  this  point,  and  lay  up,  at  least  for  himself,  from  his  own  experi- 
ence, as  extensive  data  as  possible  relative  to  the  periodical  increase 
in  the  growth  of  timber  on  the  estate  upon  which  he  may  be 
employed. 
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2197.  During  the  last  ten  years  we  have  had  many  inquiries 
from  landed  proprietors  and  others  as  to  what  height  a  tree  of  a 
given  species  should  be  at  a  given  age,  and  from  these  inquiries  we 
have  devoted  considerable  attention  to  the  subject  for  some  time 
past,  in  order  to  be  enabled  to  give  the  desired  information  in  this 
edition  of  our  work.  In  attending  to  this,  we  have  taken  measure- 
ments of  the  lengths  of  trees  of  the  various  kinds  usually  grown  in 
our  plantations,  as  these  were  cut  down  as  thinnings,  at  the  ages  of 
10,  15,  20,  25,  30,  35,  and  40  years;  and  the  results  of  these 
measurements  are  given  in  the  following  statements.  It  must  be 
understood,  however,  that  the  heights  stated  in  respect  to  each 
species  are  the  results  of  many  averages,  as  in  no  other  way  ccm  a 
fair  statement  of  height  be  given  in  respect  to  trees  growing  in 
plantations.  For  example,  taking  the  larch  at  10  years  of  age,  we 
have  found  in  some  plantations  trees  measuring  28  feet  6  inches  in 
height ;  in  others,  we  have  found  them  about  20  feet ;  while  in  others 
we  have  found  them  only  about  12  feet  in  height.  Therefore  in 
our  statements  respectively,  we  give  the  average  of  the  height  of 
many  trees  of  the  same  species,  at  the  different  ages  stated;  and 
having  premised  the  above,  the  reader  will  the  better  understand  the 
nature  of  the  following  statement  in  respect  to  the  heights  of  the 
different  species  of  our  forest-trees. 

2198.  The  following  statement  shows  the  periodical  increase  of 
height  in  the  lime  tree  and  sycamore,  as  brought  out  from  measure- 
ments of  trees  of  these  sorts  thinned  from  various  plantations  in 
Yorkshire : — 


Aon  OF  T&EC8. 

Ths  Limb  Tkrb. 

The  Stoamorb. 

Heights  in  feet 
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yy         40                     „                          ,                     . 

ft.       in. 
15       8 

:22      0 

28       0 
34      0 
40      0 
44      6 
49      0 

•  t  • 

14i"m. 

ft.       in. 
18       6     * 
26       6 
34       0 
40      0 
44     10 
49      0 
53     10 

16  in. 

2199.  We  shaU  next  give  a  statement  as  to  the  periodical  increase 
of  height  in  the  Spanish  and  horse  chestnuts — the  measurements  of 
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these  being  also  taken  from  trees  thinned  from  plantations  in  York- 
shire : — 


Aon  or  Tbsb. 

Thb  BPAHiaH  Chbbtnut. 

Ths  HoBsn-CnBTVOT. 

Heights  in  feet 

increase  of 

Heifl^ts  in  feet 
sod  inches. 

ineresae  of 

and  inches.; 
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heifl^tstM 
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yean. 

ft.       in. 

ft       in. 

At  10  years  old,  . 

18      9 

19      0 

,,   16        „         .        . 

26      0 

27      0 

„   20        „          .        . 

32      0 

33      0 

«   26        „ 

38      0 

37      9 

„    30        „ 

42      0 

41      6 

»   36        „ 

46      6 

44      0 

„   40        „          .        . 

49       8 

15  in.  nearly 

47      0 

14  inches    ; 

2200.  The  following  statement  shows  the  periodical  increase  of 
height  in  the  ash  and  the  wych  elm,  as  taken  from  measurements 
of  trees  thinned  from  plantations  in  the  county  of  Fife: — 


AoBB  or  Tbbk. 

Ths  Abel 

1 

Thb  Wtch  Elk. 

1 

▲Teiage  snnvsl  | 

Heights  in  feet 

increase  of 
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ft       in. 

ft.       in. 

At  10  years  old,  . 

20       0 

16       8 

91      15             99                 •              • 

28     10 

25       0 
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36     10 

33       0 
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43      0 

40      6 

99     30             „                •             . 

60      0 

47      0 

99     36            „              .            . 

56      9 

62      6 

99     40             „                .             . 

61       0 

18  in.  nearly 

66      0 

16|  inches 

2201.  We  shall  next  give  a  statement  as  to  the  periodical  increase 
of  height  in  the  oak  and  beech,  as  taken  from  measurements  of  trees 
thinned  from  plantations  in  Shropshire : — 


AoB  or  Tbib. 

Thb  Oak. 

Thk  Bkkh. 

ATenge  annual 

Heights  in  feet 

Increase  of 

Heights  in  feet 

inereaneof 

and  inches. 

height  St  40 
yean. 

and  inches. 

height  at  40 

fL       in. 

fL       in. 

At  10  yean  old,  . 

14       0 

11       6 

•  •  • 

„   16        „         .        . 

20       6 

17     10 

•  •  • 

»   20        „          .        . 

27       0 

24       0 

... 

»    26        „          .        . 

33      0 

29     10 

... 

„   30        „          .        . 

39      0 

Ska 

35       8 

•  •  • 
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44      7 
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2202.  We  have  now  to  give  a  statement  of  the  periodical  increase 
of  height  in  the  Black  Italian  Poplar  and  the  Abies  Dottglasvi,  as 
taken  from  measurements  of  trees  of  these  sorts  standing  alone  in 
various  parts  of  England  and  Scotland : — 


Aon  or  Trbs. 

Black  Italiait  Poplajk. 

Abub  Douolabii. 

Heights  in  feet 
and  inches. 

increase  of 

height  at  40 

yean. 

Heights  in  feet 
and  inches. 

Average  annual 

increase  of 

height  at  80 

years. 

At  10  yean  old,  . 
„    15        „          .        . 
»    20        „          .        . 
„    25        „          .         . 
„    30        „          .         . 
„    35        „          .         . 

ft.     in. 
29     10 
43      0 
56     10 
68      0 
75     11 
81       6 
86      8 

26  inches 

ft.      in. 
24     10 
36      8 
49      6 
60      9 
71       0 

Hare  not  had  apftnt- 
tniiltles  of  maMur- 
Imr  Bpedmena    of 
thb  tree  at  86  Mid 
MTsanoface. 

•  •  • 

■  •  ■ 

•  •  • 

•  •  ■ 

28  m.  nearly 

•  •  • 

•  •  • 

2203.  Next  in  order,  we  shall  give  a  statement  as  to  the  periodi- 
cal increase  of  height  in  the  larch  and  Scots  pine,  taken  from  meas- 
urements of  these  kinds  of  trees  felled  as  thinnings  in  various  parts 
of  the  west  of  Scotland,  and  on  estates  where  both  kinds  were  found 
healthy  and  promising :— 


AOBB  OF  TRBBS. 

Thb  Labch. 

Thc  Soots  Pim. 

Heights  in  feet 
and  inches. 

Average  annnal 

increase  of 

height  at  40 

years. 

Heights  In  feet 
and  inches. 

increase  of 

height  at  40 

years. 

At  10  years  old,  . 
„    15        „         .        . 
„    20        „ 

„    30        „          .        . 
„    35        „          .        . 

„    40        „          .        . 

ft       Id. 
18       6 
26       8 
34       8 
43     10 
49       0 
54       9 
58      7 

17^  inches 

It.       in. 
17       0 
24       8 
33       0 
41       6 
47      6 
54      0 
59      7 

17|  inches 

2204.  In  conclusion,  on  the  subject  of  this  section,  we  shall  give 
a  statement  as  to  the  periodical  increase  of  height  in  the  common 
silver  fir  and  the  Norway  spruce  fir,  the  measurements  of  which 
OTO  taken  from  trees  thinned  from  plantations  in  the  West  Highlands 
of  Scotland: — 
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Mm  OF  Tbub. 

CoifMoif  SiLVBR  Fir. 

I 

NOBWAT  SpRUCS  PtJL 

Average  annn«l 

Avenge  anaail 

Heights  in  feet 

increaee  of 

Height!  in  feet 

increaaeof 

andlnehet. 

height  at  40 

and  inchea. 

height  at  40 

yean. 

jean. 

ft.       In. 

It.       in. 

1 

At  10  yean  old,  . 

12       6 

20       0 

„    15        „          .        . 

23     10 

28       6 

„    20        „           .         . 

34     10 

37       6 

„   25         „           .         . 

44       0 

46       6 

,,30        „ 

53      8 

54       8 

»>   ^        » 

62      0 

61       0 

„    40         „           .         . 

68     10 

20^  inches 

66      0 

19f  inches 

2205.  Having  given  the  foregoing  statements  as  to  the  periodical 
increase  of  height  in  the  comuion  species  of  our  forest-trees,  we  think 
it  unnecessary  to  make  any  particular  remarks  on  the  subject.  We 
may  state,  however,  that  we  have  not  as  yet  had  opportunities  of 
taking  measurements  of  the  heights  of  trees  above  40  years  of  age, 
and  that,  therefore,  we  must  defer  giving  statements  as  to  the  heights 
of  trees  of  a  greater  age  than  40  years  till  we  shall  have  had  oppor- 
tunities of  thinning  such,  and  to  an  extent  sufficient  to  enable  us  to 
get  fair  averages  taken  of  the  di£ferent  species. 


SECTION   in. — THB  GROWTH  OF  TRESS  IN   DIFFERENT   TEARS. 


2206.  It  is  now  a  well-ascertained  fact  that  the  growth  of  trees, 
both  in  respect  to  their  increase  in  height  and  to  the  depth  of  new 
wood  laid  on  their  stems,  is  not  alike  in  eveiy  year.  We  have  had 
many  opportunities  of  observing  this  in  all  our  common  kinds  of 
trees  while  thinning  plantations,  and  have  taken  notes  accordingly, 
which  lead  us  to  the  conclusion  that  the  differences  found  in  the 
growth  of  trees  in  different  years  represent  a  record  of  the  influences 
of  the  seasons  upon  the  growth  of  trees. 

2207.  Taking  a  transverse  section  of  a  tree  of  some  considerable 
age,  it  will  be  found  that  in  one  particular  year  the  layer  of  new 
wood  will  measure  nearly  f  th  of  an  inch  in  depth,  and  that  the  next 
layer  above  it  wiQ  not  measure  over  Jth  of  an  inch,  while  the  one 
outside  of  this  may  not  be  much  over  ^^th  of  an  inch,  and  so  on,  very 
few  of  the  annual  layers  being  found  alike  in  any  tree. 

2208.  Similar  differences  occur  in  the  annual  growths  of  the 
branches  lengthwise,  and  in  those  of  the  tops  upwarda  In  cutting 
down  trees  as  thinnings  from  plantations  in  perfect  health,  we  have 
remarked  that  the  top  growths  of  most  of  the  trees  felled  were,  at  the 
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time  we  operated  on  them,  from  18  to  22  inches  in  length,  while 
those  of  the  previous  year  measured  only  from  12  to  18  inches ;  and 
in  examining  the  subjects  in  the  whole  length  of  their  stems,  we 
found  that  proportionate  differences  in  the  growth  of  the  stems 
lengthwise  had  taken  place  in  previous  years  as  welL  Such  difien*- 
ences  as  these  will  be  found  in  the  growth  of  trees  in  all  plantations, 
and  can  be  accounted  for  only  on  the  principle  that  seasons  which 
are  very  favourable  for  the  growth  of  wood  give  rise  to  a  great  degree 
of  vitality  in  trees,  and  consequently  to  their  laying  on  a  large  amount 
of  woody  matter,  while  seasons  of  an  opposite  character  have  a  ten- 
dency to  lessen  the  vitality  of  trees,  and  therefore  the  amount  of 
woody  matter  they  lay  on  is  lessened  accordingly. 

2209.  All  kinds  of  trees  are  not  affected  alike  in  the  same  season, 
however,  as  it  will  be  found  that,  generally  speaking,  the  deciduous 
sorts  make  their  greatest  growths  in  dry  seasons,  while  the  spruce 
and  silver  firs  make  their  greatest  growths  in  seasons  that  are  gener- 
ally of  a  wet  character ;  and,  on  the  other  hand,  the  larch  and  pines 
invariably  make  their  greatest  growths  in  seasons  of  a  moderate 
character.  And  we  may  add  that,  in  very  dry  seasons,  the  spruce 
and  silver  firs  make  comparatively  small  growth,  and  are  sometimes 
eTen  killed  if  they  are  not  on  a  soil  of  a  cool-bottomed  nature. 
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CHAPTER  XX. 

HOW  TO  FIND  THE   VALUB  OF  GBOWINO  PLANTATIONS,   AND  OF 

FULIrOBOWN   TIIIBSB  TREES. 

2210.  The  valuing  of  plantations  is  a  point  of  forestry  which,  to 
be  done  properly  bxiA  justly,  requires  the  exercise  of  the  judgment  of 
a  man  who  has  had  long  practical  experience  in  the  matter.  He  who 
gives  himself  out  as  a  valuator  of  plantations,  in  the  settlements  and 
divisions  of  landed  property,  must  be  possessed  of  an  accurate  know- 
ledge of  the  prospective  value  of  all  the  plantations  that  can  possibly 
come  under  his  notice,  under  the  age  of  full-grown  timber.  He  must 
have  an  intimate  knowledge  of  the  habits  of  growth  of  the  different 
species  of  forest-trees,  and  of  the  influence  of  soil  and  local  climate  on 
their  periodical  increase  of  timber, — ^these  qualifications  being  abso- 
lutely necessary  in  the  valuing  of  young  plantations  while  they  are 
under  the  age  of  full-grown  timber  trees ;  and  as  such  qualifications 
are  only  attainable  by  a  pretty  long  course  of  experience  as  a  prac- 
tical forester,  we  shall  here  state  only  the  general  method  of  going  to 
work  in  valuing  plantations. 

2211.  In  taking  the  present  transferable  value  of  plantations,  they 
are  divided  into  three  different  and  distinct  classes,  namely: — 

1st,  Plantations  not  thinned  for  the  first  time. 

2d,  Those  which  have  been  thinned,  but  are  under  full-timber  sixe. 

3d,  Those  of  full-timber  size. 

As  each  of  these  classes  is  valued  in  a  manner  different  from  the 
others,  we  shall  here  treat  of  the  manner  of  valuing  in  each  case 
separately.  With  regard  to  the  first,  then :  were  we  called  upon  to 
give  the  transferable  value  of  any  young  plantation  which  had  not 
been  thinned  for  the  first  time  when  we  saw  it,  we  would  in  the  first 
place  calculate  the  original  expense  of  fencing,  drainiog,  and  plantiiig; 
and  having  ascertained  this  point,  we  would  next  measure  the  extent 
of  the  plantation  in  acres,  and  put  upon  it  a  rent  per  acre,  correspond- 
ing with  the  same  quality  and  condition  of  land  in  the  immediate 
neighbourhood,  but  in  all  cases  making  an  allowance  for  inaocessihie 
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heights  and  hollows.  Then  the  rale  for  finding  the  valuation  is — to 
the  cost  of  fencing,  draining,  and  planting,  and  the  rent  of  the  land 
occupied  for  the  time,  add  the  amount  of  compound  interest  on  these, 
at  from  3  to  5  per  cent,  according  to  the  state  of  the  crop,  and  the 
result  will  be  a  fair  transferable  value  between  the  two  parties. 

2212.  With  regard  to  the  second  class  of  plantations  mentioned 
above — ^namely,  those  which  have  been  thinned,  but  are  under  full- 
timber  size : — 

When  trees  attain  a  size  when  it  is  necessary  to  thin  them  for  the 
first  time,  they  wiU  then  afford  certain  evidences  on  which  to  found 
calculations  of  their  ultimate  produce  and  value.  tTherefore,  at  the 
time  when  young  trees  show  evidence  of  their  future  health,  and  until 
they  have  attained  a  full-timber  size,  the  valuation  of  such  plantations 
ought  to  proceed  on  the  principle  of  prospective  value,  and  the  rule 
for  doing  so  is  this : — First,  determine  the  number  of  years  the  trees 
will  require  to  arrive  at  maturity ;  second,  calculate  the  clear  value 
of  all  thinnings  that  are  likely  to  be  taken  from  the  plantation  before 
it  arrives  at  maturity,  and  that  in  periodical  thinnings  of  5  years 
from  the  time  that  the  valuation  is  taken ;  and  third,  estimate  the 
value  of  all  the  trees  which  will  arrive  at  perfection  of  growth :  from 
the  total  amount  of  these  sums  deduct  compound  interest  for  the 
period  the  trees  require  to  attain  maturity,  and  the  result  will  be  the 
present  transferable  value  of  the  plantation.  Although  this  may  be 
said  to  be  the  general  rule  for  valuing  plantations  of  the  class  under 
notice,  still,  in  practice,  it  very  frequently  requires  to  be  modified  to 
adapt  it  to  the  particular  circumstances  of  cases;  which  circum- 
stances and  cases  can  be  distinguished,  and  the  modifications  appUed, 
only  by  the  man  of  sound  judgment  and  large  experience  in  such 
matters,  according  to  the  nature  of  the  subject  he  may  have  to  deal 
with  at  the  time. 

2213.  With  regard  to  the  third  class  of  plantations  as  above  stated 
— namely,  those  which  have  arrived  at  full-timber  size : — 

As  this  is  a  class  of  plantations  which  every  forester  ought  to  be 

able  to  value  at  sight,  we  shall  be  more  particular  in  pointing  out 

the   method  of  going  to  work  here.     Few  foresters  are  ever  called 

upon  to  value  the  two  first-named  classes  of  plantations,  but  the  case 

is  altogether  different  with  regard  to  full-grown  trees :  these  are  the 

harvest  of  their  labours,  and  they  are  almost  every  day  called  upon 

to  cnt  down  and  value  trees  of  full-grown  dimensions.     In  this  case 

it  is  not  the  transferable  value  of  the  unripe  crop  as  found  upon  the 

land  that  we  have  to  do  with :  it  is  the  simple  value  of  the  wood 

itself — ^the  value  of  each  tree  in  its  perfect  state,  in  so  far  as  the 

groiiBd  is  qualified  to  produce  it 

2214.  It  is  often  necessary  that  full-grown  timber  trees  should  be 
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valued  previous  to  their  being  cut  down ;  and  particularly  in  the  case 
of  a  transfer  of  property,  it  is  absolutely  necessary  to  have  this  done, 
inasmuch  as  the  trees  are  a  part  of  the  property  to  be  sold.  In 
taking  the  value  of  timber  in  its  growing  state,  two  methods  are  ia 
practice  among  wood-valuators :  the  one  is  to  measure  the  height  of 
each  tree  by  means  of  a  measuring-pole  with  a  ladder,  and  by  actu- 
ally girthing  the  tree  in  the  middle  with  a  cord,  and  finding  the  con- 
tents in  the  usual  manner  of  measuring  round  timber;  the  other 
method  is,  that  of  judging  by  the  eye  the  number  of  feet  that  each 
tree  may  contain. 

2215.  With  regard  to  the  first  method — namely,  that  of  measur- 
ing the  trees  by  means  of  a  pole  with  a  ladder — some  suppose  that 
this  is  the  more  correct  way  of  going  to  work  in  the  valuation  of 
growing  timber ;  and  in  consequence  of  this  opinion  having  for  some 
time  past  prevailed  among  the  older  class  of  valuators,  mudi  predoos 
time  has  been  lost  by  them,  as  well  as  useless  expense  entaUed  upon 
the  proprietors  who  have  employed  them.  From  the  many  obstacles 
that  are  apt  to  come  in  the  way,  it  is  almost  impossible  to  measure 
correctly  any  large  tree  in  its  growing  state ;  and  by  a  short  sketch 
of  the  manner  of  proceeding  in  this  kind  of  work,  the  obstacles  to 
correctness  will  at  once  appear.  In  measuring  trees  thus,  the  valua- 
tor has  with  him  two  men — the  one  carrying  with  him  a  pretty  long 
ladder,  in  order  to  get  upon  the  trees  from  the  ground ;  while  the 
other  bears  with  him  a  measuring-pole,  generally  about  10  feet  in 
length,  divided  into  feet  and  inches  for  measuring  the  height  of  the 
tree,  and  a  tape-line  marked  with  feet  and  inches  for  taking  its  girth. 
With  these  assistants  thus  furnished,  the  valuator  proceeds  by  causing 
the  man  with  the  ladder  to  hold  it  to  a  tree,  while  the  other  goes 
upon  it,  and  with  his  rod  measures  the  height  of  the  tree  as  he  pro- 
ceeds upwards.  Having  ascertained  the  entire  height,  as  far  as  may 
be  considered  measurable  timber,  he  again  measures  downwards,  one- 
half  of  the  height  of  the  tree,  in  order  to  take  the  girth  at  that  part, 
for  calculating  the  side  of  the  square :  and  in  this  manner  the  valuator 
proceeds  from  one  tree  to  another,  noting  down  the  dimensions  as  he 
proceeds.  Now,  as  to  correctness,  this  method  would  do  very  well, 
provided  that  there  were  no  branches  upon  the  trees — and,  no  doul^ 
the  operators  always  choose  that  side  of  a  tree  which  is  most  free  from 
branches ;  but,  notwithstanding,  there  are  few  trees  which,  in  taking 
a  straight  line  from  top  to  bottom,  have  not  several  branches  to  inter- 
cept the  object.  This  is  what  makes  their  measurement  so  veiy  in- 
correct ;  for  when  the  man  with  the  pole  has  his  line  of  measurement 
intercepted  by  one  or  two  branches,  he  generally  has  to  change  his 
position  upon  the  tree,  and  this  often  many  times  in  the  ascent  of 
one  tree, — often  causing,  consequently,  an  error  of  several  feet  in  the 
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value  of  one  tree,  less  or  more.  Intelligent  valuators  of  the  present 
day,  in  all  cases,  accustom  themselves  to  estimate  any  standing  tree 
simply  hy  sight  —  which  is,  indeed,  when  done  by  an  experienced 
man,  the  method  most  to  be  depended  upon.  The  eye  is  not  easily 
deceived  in  the  comparative  magnitude  of  any  two  or  more  objects — 
and  more  particularly,  if  it  has  been  long  accustomed  to  compare  the 
relative  sizes  of  different  objects  of  the  same  form,  its  judgment,  if  we 
may  so  speak,  becomes  almost  indisputable ;  at  least,  a  man  is  very 
seldom  deceived  by  his  eyes  in  the  viewing  of  an  object,  if  he  have 
but  accustomed  them  to  act  in  accordance  with  his  judgment — and 
this  is  all  that  is  required  in  order  to  give  a  correct  idea  of  the  size 
of  any  tree.  It  merely  requires  that  the  eye  should  be  accustomed 
to  the  work,  and  that  judgment  should  never  be  passed  on  the  size  of 
a  tree  until  the  mind  is  actually  satisfied  of  the  truth  of  the  impres- 
sion produced. 

2216.  Every  forester  ought  at  once  to  be  able  to  estimate  the  size 
of  any  tree  on  first  sight  of  it.  But  a  course  of  training  is  necessary 
before  being  able  to  do  this ;  and  as  we,  in  all  cases  of  valuing  grow- 
ing timber,  pass  judgment  of  the  size  simply  by  sight,  we  shall  here 
point  out  the  course  of  training  necessary  to  those  who  may  wish  to 
excel  in  this  most  useful  point  in  forestry. 

Those  who  never  have  accustomed  their  eyes  to  compare  the  rela- 
tive sizes  of  different  objects,  may  at  first  be  led  to  think  that  it  is 
impossible  for  any  man  to  give  a  correct  judgment  of  the  exact  bulk 
of  one  tree  as  compared  with  another.     This  opinion  at  first  sight  ia 
natural,  but  the  power  of  habit  is  well  known  to  be  incredible ;  and 
those  who  entertain  the  idea  of  there  being  great  difficulty  to  overcome, 
may  be  assured  that  a  few  weeks  of  persevering  practice  will  overcome 
all  the  difficulty.     When  we  first  commenced  training  ourselves  to 
value  trees  by  sight,  we  were  engaged  in  the  thinning  of  plantations. 
from  20  to  40  years  old.     For  a  few  weeks  we,  in  every  case  of  cut- 
ting down  a  tree,  first  eyed  it  from  bottom  to  top,  and  from  top  to 
bottom,  and  passed  our  judgment  as  to  the  number  of  cubic  feet  it 
contained  before  we  cut  it  down ;  and  as  soon  as  we  had  the  tree  cut 
down  and  pruned,  we  measured  the  length  with  our  rule,  and  took 
the  girth  in  the  middle,  and,  on  casting  up  the  contents,  we  compared 
the  result  with  our  previous  judgment  of  the  matter ;  and  at  the  end 
of  three  weeks — which  time  we  were  employed  in  the  thinning  of  the 
plantations  mentioned — we  could  have  told  to  within  a  mere  trifle 
the  axjtual  number  of  feet  and  inches  in  any  individual  tree  before  we 
cut  it  down.     In  the  same  manner  we  practised  ourselves  when  cut- 
ting down  large  trees,  embracing  every  opportunity  of  improving  our 
judgment  upon  the  point,  until  we  came  to  have  perfect  confidence 
as  to  the  correctness  of  our  decision. 
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2217.  But  there  is  one  remark  which  may  be  useful  to  mention 
here,  relative  to  the  correctness  or  incorrectness  of  the  judgment  of 
the  eye  in  taking  the  size  of  a  tree — ^namely,  the  mind  must  be  per- 
fectly at  ease.  A  valuator  with  his  mind  uneasy  upon  any  point 
foreign  from  his  present  purpose,  is  certain  to  commit  errors ;  and 
this  we  mention  in  order  that  any  young  beginner  who  may  read 
this,  and  may  commence  Ms  training  in  the  way  we  did,  may  be  upon 
his  guard  at  all  times  when  valuing. 

2218.  Having  thus  pointed  out  the  way  by  which  any  forester  may 
acquire  the  useful  habit  of  valuing  trees  by  sight,  we  shall  now  give 
a  statement  of  the  manner  in  which  we  generally  go  to  work  in  tiie 
actual  valuation  of  the  trees  in  a  plantation. 

When  called  upon  to  take  the  valuation  of  a  plantation  of  full- 
grown  trees,  or,  as  it  may  be,  a  thinning  of  trees  from  a  plantation, 
we  provide  ourselves  with  a  pretty  large  passbook,  containing,  as  usual, 
money  columns  on  the  right-hand  side  of  each  page,  and  the  spaces 
on  the  left-hand  side  of  the  money  columns  we  divide  into  four  equal 
parts,  parallel  with  them.  The  first  space  on  the  left-hand  side  is  for 
entering  the  numbers  to  correspond  with  those  intended  to  be  marked 
upon  the  trees ;  the  second,  for  entering  the  species  of  each  tree  as  it 
is  numbered ;  the  third,  for  entering  the  number  of  cubic  feet  con- 
tained in  the  tree  as  marked ;  and  the  fourth  contains  the  price  per 
cubic  foot  of  each  tree  as  numbered.  The  following  sketch  of  this 
form  of  book  wiU  more  readily  assist  the  learner : — 
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Number  of  each 
Tree. 

Species  of  each 
Tree. 

Cubic  feet  In 
each  Tree. 

Price  per  Foot 
of  each  Tree. 

Value. 

«.     d. 

£     fl.      dL 

1 

Oak 

90 

3    6 

15  15     0 

2 

Do. 

30 

2    6 

3  15    0 

3 

Ash 

82 

2    0 

8    4    0 

4 

Do. 

20 

1     6 

1  10    0 

5 

Klin 

73 

2    0 

7    6    0 

6 

Do. 

30 

1     8 

2  10    0 

7 

Beech 

75 

1     6 

5  12    6 

8 

Do. 

25 

0  10 

1     0  10 

9 

Plane 

87 

3    0 

13     1     0 

10 

Do. 

26 

1     6 

1  19    0 

11 

Tiarch 

64 

2    0 

6    8    0 

12 

Do. 

32 

1     4 

2    2    8 

13 

Scots  Fir 

58 

1     6 

4    7    O 

14 

Do. 

18 

1     0 

0  18    O 

2220.  In  the  act  of  valuing  trees  in  the  forest,  we  do  not  of  oourae 
take  time  to  sum  up  the  value  of  each  tree,  but  leave  the  money 
columns  blank  until  we  have  the  work  finished,  or  at  least  until  tte 


GROWING  PLANTATIONa  737 

evenings  when  we  get  home,  when  we  have  leisure  to  do  so  correctly. 
Having  provided  ourselves  with  a  book  of  the  description  mentioned 
above,  all  ready  and  ruled,  with  the  numbers  filled  in,  and  the  uses 
of  the  columns  written  along  the  top  of  each  page,  we  next  engage 
three  men  of  active  habit,  each  provided  with  an  iron  adapted  for  the 
marking  of  figures  upon  the  bark  of  trees :  one  of  the  men  begins  by 
marking  No.  1  upon  the  first  tree  to  be  valued,  a  second  man  marks 
No.  2,  and  a  third  No.  3 ;  and  in  this  manner  the  three  men  follow 
one  another,  each  of  them  mtirking  his  own  number  next  in  succes- 
sion upon  another  new  tree — that  is,  if  the  first  man  mark  No.  1,  his 
next  in  succession  will  be  No.  4 ;  if  the  second  mark  No.  2,  his  next 
will  be  No.  5  ;  and  so  on  with  the  rest.  When  the  men  are  properly 
arranged  at  their  work  of  marking  the  trees,  we  next  commence  our- 
selves with  the  tree  having  the  mark  No.  1  upon  it,  and  write  opposite 
the  same  number  in  our  book  the  species  of  the  tree ;  next,  the  num- 
ber of  cubic  feet  that  we  think  it  contains ;  and  lastly,  the  price  per 
cubic  foot  of  each  tree,  such  as  we  think  it  would  really  bring  in  the 
market  at  the  time  of  valuation.  In  the  same  manner  we  go  on  with 
every  tree  to  be  valued. 

2221.  We   may  remark   here   that  every  valuator  of   growing 
timber,  previous  to  entering  upon  the  valuation  of  it  in  any  locality 
with  which  he  is  not  well  acquainted,  should  in  all  cases  make  him- 
self properly  aware  of  the  general  prices  of  wood  in  that  district ;  for 
if   he  do  not,  he  will  unquestionably  commit  gross  errors  in  his 
work.     If,  for  instance,  a  valuator  were  to  be  called  from  Edinburgh 
to  value  wood  in  any  inland  district,  from  which  it  had  to  be  carried 
a  long  way  to  market,  and  he  proceeded  to  value  the  same  according 
to    the  rate  of  wood-sales  in  the  neighbourhood  of  Edinburgh,  his 
valuation  would  of  course  be  much  too  high,  because  in  any  inland 
district  there  is  comparatively  little  local  demand  for  wood;  con- 
sequently, before  the  wood  could  be  sold,  it  would  require  to  be 
carted  by  the  purchaser  a  considerable  distance  to  some  railway 
station  before  it  could  be  taken  to  a  market ;  and  seeing  this,  the 
valuator  should  always  regulate  his  prices  according  to  the  prices 
that   he  knows  will  be  given  at  the  nearest  market,  deducting  the 
ejcpenses  which  will  be  necessary  to  carry  the  timber  between  the 
place  where  it  is  growing  and  the  market  where  it  is  to  be  sold. 
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SBCTION   I. — EFFECTS  OF   TRANSPLANTING  ON  THE  CONSTITUTION  OF  TBSBS. 

2222.  For  many  years  past,  the  transplanting  of  large  trees  from 
the  forest  ground  to  the  park,  with  the  view  of  producing  an  un- 
mediate  effect  where  these  were  wanting  upon  the  home  grounds  of 
proprietors,  has  been  practised  with  more  or  less  success,  and  that 
in  proportion  as  the  operation  of  removing  the  trees  had  been  done 
in  the  manner  least  tending  to  check  the  healthy  flow  of  vegetable 
life  in  the  trees  so  removed. 

It  appears  very  evident  to  us  that  any  tree,  however  large  it  may 
be,  if  only  in  a  healthy  and  growing  state,  may,  under  certain  cir- 
cumstances, be  as  safely  removed  from  one  position  to  another  as  the 
merest  sapling  from  the  nursery-bed.  If  we  can,  in  our  eveiyday 
practice,  calculate  on  the  certainty  of  a  small  oak-tree  growing  when 
it  has  been  removed  from  the  nursery-row  to  the  open  forest-land, 
may  we  not,  with  equal  certainty,  csdculate  upon  a  large  oak-tree 
growing,  when  merely  removed  from  one  part  of  a  landed  properly 
to  another,  provided  the  operation,  in  the  case  of  the  large  tree,  be 
performed  with  that  amount  of  care  and  skiU  which  is  necessary 
to  preserve  in  healthy  action  all  its  life  principles  ? 

2223.  We  are  aware  that  many  entertain  opinions,  relative  to  the 
transplanting  of  large  trees,  very  different  from  ours  as  expressed 
above ;  and  those  who  differ  from  us  as  to  the  propriety  and  prac- 
ticability of  safely  transplanting  large  forest-trees,  say  that  the  con- 
stitution of  a  young  tree  is  more  pliable  and  not  so  easily  injured  as 
that  of  a  Itirge  one,  and  consequently  is  not  so  easily  affected  by 
sudden  change  or  removal.  This,  no  doubt,  is  true ;  but  if  we,  in 
the  removal  of  a  large  tree,  can  but  adjust  the  operation  to  the 
natural  wants  and  requirements  of  the  subject  handled  in  the  same 
proportion  as  we  can  do  to  the  smaller  one,  are  we  not,  according  to 
the  usual  laws  of  nature  as  found  to  exist  in  all  plants,  equaUj 
entitled  to  say  that  the  one  will  continue  in  health  as  well  as  the 
other  ?     There  can^  we  think^  be  no  dispute  as  to  that ;  therefor^  in 
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the  transplanting  of  all  trees,  whether  young  or  old,  large  or  small,  all 
that  is  required  in  the  operator  is,  to  adjud  thai  operation  to  the 
naitiral  vxmts  and  recrements  of  the  sfidyect,  when  the  success  will 
be  as  complete  in  any  one  case  as  in  another. 

2224.  Those  who  maintain  that  success  in  the  transplanting  of 
laige  trees  cannot  be  obtained  in  equal  proportion  as  in  the  case  of 
young  ones,  point  to  the  many  failures  that  have  taken  place  in  that 
department  of  arboriculture,  on,  undoubtedly,  very  many  landed  pro- 
perties in  Britain — saying,  at  the  same  time,  that  a  great  deal  of 
money  has  been  uselessly  expended  by  proprietors  upon  that  opera- 
tion, who  have  had  nothing  but  disappointment  as  their  reward  in 
the  end  This  we  must  also  admit.  But  the  grand  question  is, 
Were  those  trees  which  failed  to  grow  according  to  the  expectations 
of  the  proprietors  who  so  laudably  endeavoured  to  ornament  their 
estates,  and  which  cost  them  so  much  labour  to  little  purpose,  trans- 
planted in  such  a  manner  as  to  fulfil  the  conditions  we  have 
specified  ?  We  fear  not  Wherever  this  rule  has  not  been  attended 
to  in  times  past,  disappointment  has  been  the  result;  and  wherever 
it  shall  not  be  attended  to  in  future,  disappointment  will  also  follow 
as  the  natural  consequence.  Having  premised  the  above,  we  shall 
now  endeavour  to  point  out  the  cause  of  disappointment  where  that 
has  taken  place  in  the  transplanting  of  large  trees. 

2225.  It  is  not  to  be  wondered  at  that  many  of  the  cases  of 
transplanting  large  trees,  hitherto  performed,  have  failed  of  that 
degree  of  success  which  was  expected  as  the  result,  seeing  that  few 
of  them  have  been  conducted  upon  principles  consistent  with  the 
ordinary  laws  which  are  known  to  maintain  a  healthy  state  of  vege- 
table Ufa  Every  tree  of  any  considerable  size  has  its  principal  feed- 
ing roots  situated,  for  the  most  part,  at  the  greater  distance  from  its 
stem ;  consequently,  in  the  case  of  removing  a  large  tree  from  its 
original  site,  those  must  necessarily  be  cut  o£f,  and  cannot  act  as 
absorbents  of  nourishment  for  the  parent  stem  afterwards.  Keeping 
this  in  view,  then,  is  it  anything  remarkable  that  we  find  a  tree 
dying  after  it  has  been  separated  from  its  means  of  deriving  nourish- 
ment from  the  earth  ?  Such  a  result  is  quite  in  accordance  with  the 
laws  of  nature  as  found  to  act  upon  vegetable  life;  and  this  has 
exactly  been  the  state  of  things  relative  to  those  large  trees  which, 
after  having  been  transplanted,  either  died  suddenly  or  lived  a  few 
years  in  a  languid  and  sickly  state,  and  that  just  in  proportion  as 
they  might  have  had  less  or  more  healthy  fibrous  roots  left  upon 
them  at  the  time  of  removal. 

2226.  We  have  not  unfrequently  seen  trees  of  a  considerable  size 
lifted  from  their  original  site  and  transplanted  into  another,  where 
tbey  were  expected  to  succeed  well ;  and  yet  they  had  been,  as  it 
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were,  torn  from  the  soil,  and  all  their  roots  left  in  it,  little  or  no 
precaution  having  been  used  to  retain  them.  In  such  cases,  the  soil 
was  removed  from  all  the  roots  to  a  considerable  distance  round  the 
stem,  leaving  only  those  roots  attached  which  were  large  and  bare, 
and  without  any  supply  of  small  fibres,  those  having  been  separated  . 
in  the  act  of  removing  the  earth ;  and,  with  as  much  soil  attached  to 
the  part  where  the  roots  issue  from  the  stem  as  the  nature  of  the 
means  of  conveyance  would  admit  of,  the  trees  were  again  put  into 
the  earth ;  but  in  nine  instances  out  of  ten  the  trees  so  dealt  with 
never  again  recover  so  far  as  to  assume  a  tolerably  healthy  or  re- 
spectable appearance. 

2227.  This  has  indeed  been  the  most  primitive  system  of  trans- 
planting large  trees;  and  as  an  improvement  upon  it,  a  system  of 
previously  preparing  the  roots  for  removal  has  been  adopted,  which, 
indeed,  considering  all  the  circumstances,  has  been  a  decided  im- 
provement upon  the  old  style,  but  has  not  yet  been  attended  with 
that  amount  of  success  which  the  nature  of  the  case  demands,  and 
which  it  seems  quite  possible  to  attain.     The  system  of  preparing 
trees  for  transplanting,  as  practised  for  a  number  of  years  past,  is 
this :  Any  large  tree,  the  transplantation  of  which  was  anticipated, 
had  a  trench  dug  round  it,  at  such  a  distance  from  the  stem  of  the 
tree  as  was  considered  expedient  for  the  purpose  of  removal,  accord- 
ing to  the  size  of  the  subject  to  be  handled.     This  trench  was  dug 
so  deep  into  the  earth  as  to  cut  all  the  side  roots  as  far  down  as 
those  were  found.     It  was  then  again  filled  up ;  but  if  the  soil  was 
naturally  bad,  a  quantity  of  better  was  substituted,  with  the  view  of 
the  more  readily  encouraging  the  cut  roots  attached  to  the  tree  to 
push  out  fresh  ones  to  act  as  feeders  when  the  tree  was  removed  to 
its  new  site.     In  this  state  it  was  again  left  for  a  period,  generally  of 
two  years,  when  all  the  cut  parts  of  the  roots  had  pushed  out  afresh 
into  the  new  soil.     The  tree  was  now  considered  fit  for  removal, 
which  was  performed  in  the  following  manner: — 

2228.  In  taking  away  the  earth  from  its  roots,  the  workmen 
b^an  first  by  opening  a  new  trench  all  round,  and  exactly  upon 
the  outside  of  the  one  which  had  been  formerly  made,  making  the 
level  of  its  bottom  a  few  inches  under  that  of  the  latter,  with  the 
view  of  the  more  readily  getting  under  the  level  of  the  supply  of 
young  roots,  now  supposed  to  be  made  within  the  compass  of  the 
first  trench.  This  being  done,  the  workmen,  with  small  picks  made 
for  the  purpose,  loosened  very  carefully  the  body  of  the  soil,  as  con- 
tained in  the  previously  made  trench,  beginning  upon  the  outside  of 
the  circle,  and  gradually  working  in  among  the  young  roots  made,  so 
as  to  separate  them  from  the  soil ;  and  as  these  progressed,  others 
were  employed  in  throwing  out  the  soil  thus  loosened,  taking  caze  to 
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disturb  or  injure  any  of  the  small  tender  roots,  now  hanging  loose, 
as  little  as  possible.  In  this  manner  the  men  followed  each  other 
regularly,  till  they  had  the  ball  of  earth  contained  within  the  compass 
of  the  first  trench  well  reduced,  and  all  the  young  fibrous  and  other 
roots,  as  these  appeared,  preserved  as  well  as  the  nature  of  the  work 
would  admit  of.  When  all  these  had  been  separated  from  the  soil  on 
the  outer  part  of  the  ball,  the  remaining  part,  immediately  round  the 
bottom  of  the  stem,  was  preserved  entire,  and  taken  along  with  the 
tree ;  and  as  soon  as  this  part  had  been  undermined,  or  freed  of  any 
hold  it  had  perpendicularly  in  the  earth,  a  pole,  which  was  fixed  upon 
an  axle  with  a  pair  of  wheels,  was  applied  to  the  stem  of  the  tree, 
and  tied  firmly  to  it,  by  which  means  it  was  pulled  down,  with  the 
ball  and  all  its  appendant  roots  resting  upon  the  axle  and  hanging 
between  the  wheels.  In  this«  state  the  tree  was  drawn  by  horses  to 
the  place  where  it  was  to  be  replanted.  In  the  act  of  replanting, 
the  bottom  of  the  pit,  which  had  been  previously  made  for  the 
reception  of  the  roots,  had  a  quantity  of  good  soil  put  over  it :  the 
tree  was  then  put  in,  and  the .  roots  spread  out,  and  replanted  in  as 
careful  a  manner  as  possible,  new  soil  being  used  when  that  was  con- 
sidered necessary  for  the  health  of  the  plant.  In  all  cases  where  the 
situation  was  an  exposed  one,  and  the  ball  of  earth  light  in  propor- 
tion to  the  top-weight  of  the  tree,  large  sticks  or  ropes  had  to  be 
used,  in  order  to  keep  the  newly-planted  tree  firm  in  its  position, 
until  the  roots  had  become  properly  established  in  the  new  soil. 

2229.  Having  thus  given  a  very  brief  outline  of  the  manner  in 

which  the  transplanting  of  large  forest-trees  has  been  conducted  by 

many  hitherto,  it  now  remains  for  us  to  examine  a  little  as  to  how 

far  that  system  of  operation  fulfils  the  conditions  required,  and  how 

far  it  is  commendable  or  not.     First,  then,  we  are  aware  that  no  tree 

can  form  a  healthy  development  of  leaves  and  branches  unless  it  be 

supplied  with  a  corresponding  healthy  development   of  roots,  by 

which  to  draw  food  in  the  form  of  solution  from  the  surrounding 

soil ;  and  yet  no  healthy  tree,  although  deprived  of  a  portion  of  its 

roots,  will  sustain  any  permanent  injury,  provided  it  be  allowed  to 

remain  undisturbed  in  the  soil  till  it  has  again  replaced  those  roots, 

if,  after  new  roots  have  been  made,  they  be  preserved  from  further 

injury.     Secondly,  that  the  merely  hard-woody  portions  of  the  roots 

of   a  tree  are  not  of  themselves  capable  of  drawing  nourishment  to 

any  considerable  extent  from  the  earth,  unless  they  be  well  furnished 

with  the  small  terminal  rootlets,  which  are  of  a  soft,  spongy  texture, 

and  are  considered  as  the  mouths  by  which  the  sap  is  sucked  from 

the  earth  into  the  plant ;  and,  thirdly,  that  those  very  rootlets,  which 

are    so  essential  to  the  preserving  in  a  healthy  state  any  tree  or 

plant,  are  very  susceptible  of  injury,  either  by  being  undidy  exposed 
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to  the  action  of  the  atmosphere,  or  by  their  fine  outer  coats  or  skin 
coming  roughly  in  contact  with  any  body  harder  than  themselves. 
Applying  those  tacts,  as  they  are  known  to  affect  vegetable  life,  to 
the  operation  of  transplanting  large  trees,  as  already  desciibed,  we 
must  conclude  thus :  The  plan  of  digging  a  trench  round  the  trees 
to  be  transplanted,  if  not  overdone,  has  no  permanent  bad  effects 
upon  the  constitution  of  a  tree ;  it  gives,  no  doubt,  a  temporary  check 
to  the  system  of  the  ascent  of  the  sap,  but  as  soon  as  the  roots  have 
again  renewed  themselves,  the  strength  of  the  sap  will  gradually 
resume  its  former  tone ;  therefore,  as  r^ards  this  part  of  the  opera- 
tion, no  important  evil  can  arise ;  and  the  first  head,  as  laid  down, 
is  thus  dismissed.     But  in  applying  the  second  and  third  heads,  the 
system  of  transplanting  formerly  stated  is  much  at  fault;  for,  in 
removing  the  soil  from  the  very  soft  and  tender  rootlets,  which 
were  so  recently  produced  by  nature  for  the  support  of  the  tree, 
their  functions  are  so  much  damaged  and  impaired,  in  consequence 
of  coming  in  contact  not  only  with  the  strong  atmosphere,  but  with 
the  hands  and  implements  of  the  workmen,  that  they  are  almost  all 
rendered  unfit  for  any  further  healthy  action.     It  is  in  this  respect 
alone  that  the  operation  is  not  adjusted  to  the  natural  wants  and  re- 
quirements of  the  subject  handled,  but  is  diametrically  opposed  to 
sound  natural  principles.     On  examining  trees  transplanted  on  this 
system,  they  may  sometimes  indeed  have  a  fair  outside  appearance, 
like  the  hectic  flush  of  a  delicate  person ;  but,  on  dose  examination 
by  an  experienced  eye,  the  reality  is  at  once  evident :  external  indi- 
cations are  at  once  discerned  that  the  inward  constitution  of  the 
subject  is  gone,  and,  consequently,  that  its  duration  vnll  be  com- 
paratively short     Besides  this,  the  machine  which   has    been   in 
general  use  for  the  purpose  of  removing  large  trees  by  the  method 
above  detailed  is  so  very  imperfect,  that  no  tree  of  any  considerable 
dimensions  can,  with  any  degree  of  safety,  be  conveyed  by  it     We 
shall  describe  our  method  of  preparing  kuige  trees  for  transplanting 
in  the  following  section. 
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2230.  In  the  transplanting  of  large  trees,  much  of  their  after 
success  depends  upon  the  character  of  the  subject  selected;  there- 
fore, in  selecting  large  trees  for  transplanting,  we  lay  down  the 
following  seven  heads  to  be  kept  in  view.  First,  a  tree  of  any  given 
species  is  better  supplied  with  small  fibrous  roots  when  grovnng 
upon  a  light  porous  soil  than  on  a  soil  of  an  opposite  character. 
Second,  the  roots  of  trees  growing  in  a  heavy  or  clay  soil  extend 
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themselves  to  a  greater  distance  from  the  main  stem  in  search  of 
food  than  they  do  when  growing  in  a  light  and  open  soil  Third,  the 
small  fibrous  roots  of  trees  are  most  plentifully  formed  near  the  surface 
of  the  ground ;  and  the  deeper  in  the  earth  the  large  roots  are  found, 
the  fewer  fibrous  roots  are  upon  them.  Fourth,  the  more  confined 
any  tree  is  among  others  in  a  wood,  the  fewer  and  the  weaker  are 
its  roots ;  and  the  more  exposed  it  is  to  the  free  influence  of  the  sur- 
rounding air,  the  more  abundant  and  healthy  these  are.  Fifth,  the 
more  that  a  tree  becomes  clothed  with  branches,  the  better  is  it  sup- 
plied with  small  fibrous  roots.  Sixth,  in  soils  of  a  naturally  cold  and 
damp  character,  the  roots  of  trees  are  few,  weakly,  and  unhealthy ; 
and  in  those  of  a  naturally  dry  character,  the  opposite  is  the  casa 
Seventh,  the  principal  masses  of  the  fibrous  roots  of  trees  are  gener- 
ally fotmd  to  coincide  with  the  extension  of  their  branches ;  and  they 
are  also  generally  found  most  numerous  upon  that  side  of  a  tree  which 
has  been  most  freely  exposed  to  the  influence  of  light  and  heat 

2231.  Having  given  the  seven  foregoing  heads  as  sign-posts  for 
guidance  in  selecting  large  trees  of  a  proper  character  for  transplant- 
ing, we  shall  now  refer  to  them  in  their  order, — describing  our 
method  of  preparing  laige  trees  for  transplanting  as  we  proceed. 
The  first  head  laid  down  is, — a  tree  of  any  given  species  is  better 
supplied  with  small  fibrous  roots  when  growing  upon  a  light  porous 
soil  than  on  a  soil  of  an  opposite  character.     Being,  then,  aware  of 
this  fact,  we  advise  that,  in  selecting  laige  trees  for  transplanting, 
the  subjects  should,  if  at  all  possible,  be  taken  from  land  of  a  light 
and  porous  character,  as  in  such  soils  trees  are  invariably  better 
supplied  with  fibrous  roots  than  they  are  on  soils  of  a  stiff  and 
clayey  nature.     In  selecting  a  large  tree  for  transplanting,  say  one 
of  30  feet  in  height,  in  all  cases  choose  it  of  a  fine  spreading  habit, 
nvith  branches  fully  corresponding  to  its  size  and  height     Having, 
then,  selected  a  tree  growing  on  soil  of  a  light  nature,  and  of  the 
habit  described  above,  the  next  step  is  to  have  it  dealt  with  in  the 
following  manner,  preparative  to  its  being  transplanted  in  due  time 
after.     First,  take  a  cord  and  tie  it  loosely  about  the  bottom  of  the 
trunk  of  the  tree ;  and  then,  with  the  cord  in  the  hand,  held  at  3^ 
feet  from  the  stem  as  a  centre,  describe  a  circle  all  round,  making 
the  diameter  of  the  ball  of  earth  fully  7  feet.     This  being  done, 
have  a  trench  dug  all  roimd  on  the  outside  of  the  inscribed  circle 
about  24  inches  wide,  and  so  deep  as  completely  to  go  under  all 
the   side  roots.     As  the  digging  of  the  trench  progresses,  have  all 
the  roots  carefully  and   smoothly  cut,  as  those  appear  upon  the 
inner  side  of  the  trench,  so  as  to  leave  no  roughness  on  the  wounded 
parts  for  the  lodgment  of  water  about  them.     Under  the  depth  of 
2   feet  from  the  surface  it  will  be  found  that  the  roots  are  scarce, 


744  PREPARING  LARGE  TREES 

and  with  few  or  no  fibres ;  therefore,  at  this  stage  of  the  operations, 
have  these  more  closely  cut  in,  so  as  to  cause  them  to  produce  a 
more  plentiful  supply  of  small  roots  for  the  future  health  and  estab- 
lishment of  the  tree  when  removed.  Accordingly,  have  the  ball 
of  earth,  situated  between  the  trench  and  the  stem  of  the  tree, 
undermined  all  round,  leaving  it  only  about  20  inches  deep  upon 
the  outside,  and  gradually  sloping  it  downwards  as  you  approach 
the  centre  of  the  ball  under  the  tree,  where  it  may  be  fully  30 
inches  deep.  This  undermining,  however,  should  not  be  carried  to 
such  an  extent  as  to  come  in  contact  with  any  of  the  tap-roots  situ- 
ated immediately  under  the  stem  of  the  tree.  Were  this  done,  it 
would  give  too  severe  a  check  to  the  tree,  as  we  consider  that  the 
tap-roots  are  essentially  necessary  for  its  support — at  least,  untQ  the 
roots,  which  are  now  supposed  to  be  shortened,  shall  have  pushed 
out  fresh  young  ones  for  drawing  in  a  supply  of  nourishment 
Merely  undermine  the  ball  of  the  earth  formed  about  the  roots,  to 
the  extent  of  about  2  feet  inwards  from  the  perpendicular  of  the 
same  all  round.  Having  this  part  of  the  work,  as  detailed,  all 
finished,  next,  with  a  small  pick,  take  away  all  loose  pieces  of  soil 
from  the  sides  of  the  ball  all  round.  In  doing  this,  wherever  a 
deficiency  of  roots  is  found,  apply  the  pick,  and  have  the  soil  taken 
away  till  you  come  in  contact  with  roots ;  and  wherever  these  are 
found,  at  once  leave  off  without  disturbing  them  further.  At  this 
stage  of  the  operations,  the  ball  about  the  roots  of  the  tree  will 
present  rather  a  rough  appearance.  On  some  parts  the  cut  points 
of  pretty  large  roots  will  protrude,  and  on  others  the  earth  will  be 
hollowed  out,  showing  that  many  fibrous  roots  are  lying  there ;  but 
the  meaning  for  this  will  be  better  understood  after  we  have  explained 
how  we  finish  the  work. 

2232.  Before  commencing  with  the  work  of  preparing  the  ball  of 
earth  around  the  tree  as  above  detailed,  have  ready  a  quantity  of 
half-rotten  vegetable  mould,  and  to  this  add  an  equal  quantity  of 
light  peat  mould,  mixing  the  two  well  together ;  and  of  this  compost 
put  in  about  9  inches  thick  all  round  the  balL  In  doing  this, 
begin  at  the  bottom  or  the  lowest  point  of  the  excavated  ground, 
replacing  the  soil  which  was  thrown  out  gradually  with  the  compost ; 
putting  it  in  next  the  roots  of  the  tree  to  the  thickness  already 
stated,  and  giving  it  a  slight  tramp  with  the  foot  in  order  to  com- 
press it  a  little.  The  soil  which  had  been  removed  is  then  returned 
behind  the  compost,  and  to  this  also  a  firm  tramping  should  be  given, 
making  it  pretty  soUd,  and  keeping  all  the  worst  of  the  soil  thrown 
out  next  the  compost.  In  putting  in  the  compost  about  the  roots, 
wherever  there  is  a  hollow  part,  as  made  where  there  had  been  few 
roots  upon  the  ball,  have  them  completely  filled  up  with  it,  extending 


FOR  TRANSPLANTING.  745 

it,  at  the  same  time,  to  the  ordinary  thickness  round  the  outside  area 
of  the  ball ;  thus,  in  places  where  any  of  those  hollow  parts  occur, 
the  compost  will  be  sometimes  fully  2  feet  in  thickness — this  being 
with  the  intention  of  encouraging  an  extra  supply  of  roots  to  grow 
at  such  parts.  In  this  manner  go  on  with  the  work  till  the  whole 
extent  of  the  ball  is  equally  done ;  and  when  the  surface  level  of  the 
ground  is  reached,  spread  about  6  inches  of  the  compost  over  on  the 
ball — ^in  which  state  the  preparation  of  the  roots  of  the  tree  may  be 
considered  completed.  In  preparing  large  trees  for  transplanting, 
we  think  it  well  to  have  the  principal  large  branches  shortened  in 
to  the  extent  of  about  one-third  of  their  length.  In  doing  this, 
however,  do  not  attempt  anything  like  a  regular  pruning  of  the  tree 
by  taking  ofT  any  branches  from  the  stem  ;  but  merely  shorten  any 
large  overgrown  limbs  which  appear  to  have  an  undue  ascendancy 
upon  the  tree,  and  to  require  an  undue  proportion  of  the  sap  of  the 
tree  to  support  them. 

2233.  Having  thus  detailed  our  mode  of  preparing  trees  growing 
upon  a  light  soil  for  future  transplantation,  we  shall  next  give  a 
similar  statement  relative  to  others  growing  upon  a  heavy  clay  soil, 
exemplifying  the  practical  bearing  of  the  second  head  formerly  men- 
tioned— namely,  the  roots  of  trees  growing  in  a  heavy  or  day  soil 
extend  themselves  to  a  greater  distance  from  the  main  stem  in  search 
of  food  than  they  do  when  growing  in  a  light  and  open  soil.     In 
prepanng  a  tree  for  transplantation,  which  is  growing  on  a  heavy 
description  of  soil,  have  a  trench  opened  around  its  roots  in  the 
same  manner  and  to  the  same  extent  as  described  in  the  immediately 
foregoing  paragraph.     When  the  trench  is  all  thrown  out,  and  the 
ball  of  earth  surrounding  the  tree  undermined  as  in  the  former  case, 
take  the  pick,  and  commence  taking  off  a  rather  large  quantity  of 
the  stiff  clay  soil  forming  the  ball,  and  especially  in  places  where 
there  appear  to  be  no  roots  existing.     In  this  case  it  will  in  all 
probability  be  found  necessary  to  reduce  the  ball  very  much — in 
several  parts  right  through  to  the  bottom  of  the  trench ;  but  wher- 
ever roots  of  any  size  appear,  however  small,  at  once  leave  off  there, 
and  in  this  way  reduce  the  ball  all  round  till  roots  of  some  size  or 
other  appear.     This  part  of  the  operation  being  concluded,   next 
have  a  quantity  of  vegetable  mould,  as  before  described,  and   an 
equal  quantity  or  bulk  of  well-rotted  turf  mould,  weU  mixed  together, 
and  have  all  the  openings  in  the  ball  properly  filled  up  with  it, 
making  it  rather  compact  in  among  the  roots  by  pressing  with  the 
hands.     When  the  openings  which  were  made  with  the  pick  are  all 
completely  filled  up  on  the  flat  of  the  ball,  commence  next  and  put 
Hie  compost  all  round  on  the  outside,  keeping  it  about  12  inches  in 
thickness  between  the  clay  soil  put  in  behind,  and  the  nearest  of 
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any  one  of  the  points  of  the  roots  projecting  from  the  ball.  This 
should  be  done  in  exactly  the  same  manner  as  in  the  former  case — 
always  observing  to  pack  the  clay  very  solidly  behind  the  compost 
put  in,  and  the  compost  itself  more  slightly ;  and  when  the  whole  is 
levelled  to  the  surface,  cover  the  top  of  the  ball  with  the  compost  to 
the  thickness  of  about  9  inches.  We  may  also  mention  that^  after 
the  tree  is  finished,  an  open  drain  should  be  made  from  the  level 
of  the  bottom  of  the  trench ;  for,  from  the  stiff  nature  of  the  soil, 
it  may  be  anticipated  that  water  wiU  lodge  in  the  trench  and  destroy 
the  health  of  the  young  roots  which  are  expected  to  be  made.  This 
we  strongly  recommend  as  being  absolutely  necessary  in  such  work, 
wherever  the  soil  is  heavy ;  as,  by  the  simple  process  of  making  an 
open  drain  from  the  bottom  of  the  trench,  no  water  can  remain  there, 
and  the  tree  must  altogether  be  preserved  in  better  health,  as  well 
as  have  the  advantage  of  a  more  healthy  state  of  soil  in  which  to 
form  new  roots. 

2234.  With  regard  to  the  third  head  stated — namely,  the  small 
fibrous  roots  of  trees  are  most  plentifully  formed  near  the  surface 
of  the  ground ;  and  the  deeper  in  the  earth  the  large  roots  are  found, 
the  fewer  fibrous  roots  are  upon  them — this  is  a  fact  which  every 
one  will  find  verified  in  his  operations  in  preparing  the  roots  of  large 
trees  for  transplanting ;  indeed  in  most  cases  it  will  be  found  that 
there  are  comparatively  few  fibrous  roots  found  under  20  inches 
from  the  surface ;  and  to  encourage  the  growth  of  these  under  that 
depth  is  our  object  in  undermining  the  ball  of  earth,  and  putting  a 
quantity  of  soil  favourable  for  the  production  of  roots  under  that 
part. 

2235.  We  now  come  to  the  fourth  head — ^namely,  the  more  con- 
fined any  tree  is  among  others  in  a  wood,  the  fewer  and  the  weaker 
are  its  roots ;  and  the  more  exposed  it  is  to  the  free  influence  of  the 
surrounding  air,  the  more  abundant  and  healthy  these  are.     Under 
this  head  we  may  remark  that  trees  of  any  kind  which  have  been 
injudiciously  drawn  up  in  a  plantation,  are  the  most  unfit  subjects 
that  can  be  chosen  for  transplanting ;  therefore,  in  choosing  trees  for 
the  purpose  of  transplanting,  they  should  always  be  taken  from  the 
outside  of  a  wood,  where  they  will  have  had  plenty  of  pure  air  to 
develop  their  branches,  and,  which  is  the  natural  accompaniment  of 
this,  a  large  supply  of  fibrous  roots.     By  the  way,  we  ought  to  ob- 
serve that  any  tree  which  is  to  be  transplanted,  of  any  aiiB,  shonld 
be  possessed  of  a  good,  sound,  thick,  and  fleshy  bark.     If  a  tree  has 
bark  in  that  condition,  it  is  never  easily  affected  by  sudden  change 
of  exposure,  whereas  one  with  thin  bark  is  easily  hurt     We  may 
also  further  remark  on  this  point  that^  in  choosing  large  trees  as 
subjects  for  transplanting  from  any  part  of  a  plantation  where  tbi 
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trees  may  have  been  formerly  much  confined,  it  should  be  carefully 
seen  that  the  bark  of  the  tree  to  be  removed  is  in  a  good  healthy 
state. 

2236.  We  now  come  to  say  a  little  relative  to  the  fifth  head 
mentioned — namely,  the  more  that  a  tree  becomes  clothed  with 
branches,  the  better  is  it  supplied  with  small  fibrous  roots.  In  the 
choosing  of  large  trees  for  the  purpose  of  transplanting,  this  is  a 
point  which  should  never  be  lost  sight  of;  therefore  the  planter,  in 
looking  out  for  specimens  which  he  would  have  with  good  roots,  has 
only  to  observe  the  natural  state  of  the  tops :  if  they  are  spreading 
and  branchy,  he  may  rely  upon  plenty  of  good  roots ;  and  if  they 
are  taU,  with  few  top  branches,  he  may  depend  upon  few  roots  exist- 
ing upon  them ;  consequently,  such  would  make  the  very  worst  trees 
to  transplant  with  any  hope  of  success. 

2237.  We  may  merely  observe,  relative  to  the  sixth  head — which 
is,  in  soils  of  a  naturally  cold  and  damp  character,  the  roots  of  trees 
are  few,  weakly,  and  unhealthy ;  and  in  those  of  a  naturally  dry 
character,  the  opposite  is  the  case — that  in  all  cold  wet  soils,  the 
growth  of  trees  is  invariably  slow  as  compared  with  others  upon  a 
dry  soil ;  this  arising  from  the  weak  and  unhealthy  state  of  the 
roots  in  the  one  case,  and  their  more  vigorous  state  in  the  other. 
He,  therefore,  who  would  wish  to  remove  trees  from  a  naturally  cold 
and  wet  soil,  must  first,  if  he  desires  to  be  successful  in  the  opera- 
tion, have  the  ground  well  drained  about  the  specimens  to  be  re- 
moved ;  and  either  at  the  time  of  draining,  or  after  the  trees  show 
more  vigorous  signs  of  health  from  its  effects,  the  trees  may  be  pre- 
pared in  the  roots,  and  afterwards  removed  with  safety. 

2238.  We  now  come  to  say  something  relative  to  the  seventh 
head — namely,  the  principal  masses  of  the  fibrous  roots  of  trees  are 
generally  found  to  coincide  with  the  extension  of  their  branches ; 
and  they  are  also  generally  found  most  numerous  upon  that  side  of  a 
tree  which  has  been  most  freely  exposed  to  the  influence  of  light 
and  heat. 

In  reading  the  above  conclusion  as  laid  down,  it  must  not  be 
understood  to  signify  that  masses  of  fibrous  roots  growing  from  any 
tree  never  extend  beyond  the  spread  of  its  branches.  On  the  con- 
trary, the  principal  masses  of  the  fibrous  roots  of  a  tree  may  some- 
times be  found  to  extend  very  much  beyond  this ;  but  in  such  a 
case  there  must  exist  an  extraordinary  cause — that  is,  in  all  cases 
ivhere  a  tree  is  found  growing  in  a  soil  of  equal  fertility  throughout, 
ilie  principal  masses  of  fibrous  roots  will  be  found  generally  to  coin- 
4side  with  the  extension  of  its  branches ;  while,  on  the  other  hand, 
if  any  extraordinary  nourishing  property  exist  not  far  distant  from 
-ftihe  roots  of  a  tree,  such  as  a  watercourse,  a  stratum  of  soil  of  a 
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superior  nature  to  that  in  which  the  tree  may  be  standing,  or  heaps 
of  manure,  &c.,  they  will  far  outgrow  their  usual  pace  in  order  to 
reach  such  extraordincuy  nourishment ;  and  when  they  have,  as  it 
were,  attained  their  desired  possession,  the  principal  masses  of  fibres 
will  grow  out  and  congregate  there,  although  at  a  considerable  dis- 
tance beyond  the  extension  of  the  branches.  This  may  often  be 
observed  in  the  case  of  trees  growing  on  the  side  of  a  wood  where 
a  well  -  cultivated  piece  of  land  may  happen  to  be:  then  the 
roots  will  be  found  in  tufted  profusion  in  the  land,  and  at  a  great 
distance  from  the  trees  themselves;  and  the  same  thing  may  be 
observed  in  the  case  of  the  roots  getting  into  drains.  All  these 
cases,  however,  are  extraordinary,  and  are  not  to  be  taken  into 
account  in  speaking  of  the  nature  of  trees  as  found  under  ordinary 
natural  circumstances. 

Admitting,  then,  as  a  truth  founded  on  practical  observation,  that 
under  existing  circumstances  the  principal  masses  of  fibrous  roots  of 
trees  are  generally  found  to  coincide  with  the  extension  of  their 
branches,  an  important  question  naturally  arises.  Should  we  not,  in 
the  removal  of  a  large  tree,  carry  along  with  it  a  ball  of  earth  equal 
to  the  ordinary  spread  of  its  roots  in  the  earth  ?  or,  if  not  to  the 
extent  of  the  spread  of  the  roots  in  the  earth  or  the  branches  in  the 
air,  by  what  rule  are  we  to  be  guided  in  the  operation  ? 

Relative  to  this,  as  well  as  to  many  other  matters  of  forest  opera- 
tions, different  opinions  are  held.  Some  maintain  that,  in  the  act 
of  transplanting  a  large  tree,  all  its  roots  should  be  bared  and  traced 
out  to  their  full  extent  as  nearly  as  possMe,  and  removed  entire  along 
with  the  tree,  without  any  respect  being  paid  to  a  ball  of  earth ; 
whUe  others  hold  that  no  previous  preparation  is  necessary  for  the 
removal  of  any  tree,  but  that  lifting  a  ball  of  earth,  varying  from 
8  to  12  feet  in  diameter,  according  to  the  size  of  the  tree,  is  quite 
sufficient  for  its  safety,  without  any  attention  to  the  natural  spread 
of  the  roots  in  the  earth.  Such  opinions  are  so  contradictory  in 
themselves,  and  so  void  of  sound  natural  principles,  that  we  shall 
at  once  dismiss  them  as  unworthy  of  attention.  We  live  in  an 
age  in  which  mere  assertion  has  little  weight ;  therefore,  in  answer- 
ing the  question  as  above  laid  down,  we  must  attend  to  the  effects 
of  experience,  as  that  is  based  upon  sound  natural  principles  rdatiTe 
to  the  laws  of  vegetable  life. 

2239.  We  have  already  said,  in  tl^e  section  immediately  preced- 
ing this,  that  no  tree  can  form  a  healthy  development  of  leaves  and 
branches  unless  it  be  supplied  with  a  corresponding  healthy  develop- 
ment of  roots  by  which  to  draw  food,  in  the  form  of  solution,  trom 
the  surrounding  soil ;  and  yet  no  healthy  tree,  although  deprived  of 
a  portion  of  its  roots,  will  sustain  any  permanent  injury,  provided 
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it  is  allowed  to  remain  undisturbed  in  the  soil  till  it  has  replaced 
those  roots. 

Now,  admitting  the  above  assertion  to  be  true,  as  we  have  found 
it  to  be  in  our  own  experience,  the  reader  will  at  once  see  that,  to 
deprive  a  tree  of  its  roots,  and  to  remove  it  to  another  soil  at  the 
same  time,  is  the  very  means  to  prevent  its  making  healthy  progress 
in  future;  and,  at  the  same  time,  he  will  readily  see  that  although  any 
tree  should  lose  a  portion  of  its  roots,  if  it  be  allowed  time  to  replace 
them  without  being  further  disturbed  till  it  has  done  so,  no  per- 
manent injury  will  follow.  Keeping  in  view,  then,  that  a  tree  can- 
not make  a  healthy  development  of  leaves  and  branches  unless  it 
be  supplied  with  a  corresponding  healthy  development  of  roots,  and 
that  it  will  not  sustain  any  permanent  injury  though  it  lose  a  por- 
tion of  its  roots,  if  it  be  allowed  to  remain  undisturbed  till  it  replace 
them,  we  have  laid  down  as  a  rule  for  our  own  guidance  in  the 
transplanting  of  large  trees,  to  have  their  roots  previously  prepared 
by  cutting  them  in  by  means  of  a  trench  dug  all  round,  at  a  distance 
from  the  tree  equal  to  two-thirds  of  the  diameter  of  the  spread  of 
the  branches — ^that  is  to  say,  if  the  diameter  of  the  spread  of  the 
branches  be  12  feet  (not  including  the  extreme  points  of  large 
branches),  the  diameter  of  the  ball  of  earth  inside  the  trench  should 
be  8  feet,  and  so  on  in  proportion. 

2240.  To  the  inquiring  reader  another  question  will  naturally 
arise  here — ^namely.  What  object  is  gained  by  the  cutting  of  the 
roots   by  means  of   a   trench;  and  why  define   two-thirds   of   the 
diameter  of  the  spread  of  the  branches  in  preference  to  any  other 
distance  ?     Our  answer,  which  is  entirely  based  upon  the  result  of 
our  own  experience,  is  this :  With  regard  to  the  object  gained  by 
the  cutting  in  of  the  roots  previous  to  the  removal,  let  any  one 
who  may  have  two  rows  of  oaks  or  any  other  kind  of  hardwood 
trees  in  the  nursery  of  a  pretty  large  size,  say  5   or  6   feet  high, 
have  all  the  side  roots  of  the  one  row  cut  in  with  the  spade  upon 
each  side,  say  about  6  inches  from  the  trees  in  the  line,  but  not 
so  deep  as  to  cut  any  of  the  tap-roots,  which  are  meant  to  supply 
the  tree  with  food  till  new  ones  are  made  upon  the  sides,  and  leave 
the  other  row  uncut  in  their  usual  natural  state.     In  twelve  months 
after  the  trees  in  the  one  row  have  been  cut  in,  have  them  lifted, 
and  the  side  roots  will  be  found  very  plentiful  in  small  fibres,  and 
in    an   excellent    state   for  being   safely  removed   to    the   forest- 
ground  ;  whereas,  on  lifting  the  row  of  the  same  age,  the  trees  of 
vrhich  were  left  uncut,  the  side  roots  will  be  found  extremely  spare, 
and  the  fibres  for  the  most  part  left  in  the  groimd ;  and  on  plant- 
ing the  trees  as  contained  in  the  two  rows  out  into  the  forest,  under 
equal  circumstances  of  soil,  situation,  and  management,  the  observ- 
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ing  forester  will  very  soon  have  occasion  to  decide,  withont  the 
least  hesitation,  that  those  which  had  their  side  roots  cut  in  twelve 
months  previous  to  their  being  removed,  are  far  more  healthy,  and 
making  more  rapid  progress  than  those  which  were  not  cut  till  the 
time  of  their  removal  It  is  exactly  on  this  same  natural  principle 
that  we  advise  to  have  the  side  roots  of  all  large  trees  cut  in  pre- 
vious to  their  being  lifted ;  and  we  may  further  state,  regarding  this 
point,  that  we  have  so  often  practised  this  method  of  cutting  in 
the  side  roots  of  pretty  large  trees  in  nursery-rows  previous  to  hav- 
ing them  transplanted  to  the  forest-ground,  and  have  found  the 
effects  of  the  operation  so  beneficial,  that  our  mind  is  now  quite 
decided  as  to  the  improvement  that  takes  place  in  trees  so  managed, 
compared  with  others  which  may  be  lifted  and  planted  out  in  the 
usual  manner.  The  object,  therefore,  gained  by  cutting  in  the  side 
roots  of  a  tree  previous  to  having  it  transplanted  is — a  great  supply 
of  young  fibres,  all  in  readiness  to  draw  in  nourishment  as  soon  as 
it  is  put  into  its  new  site,  which  is  never  the  case  when  a  tree  is 
removed  without  any  previous  preparation. 

2241.  Our  reason  for  defining  two-thirds  of  the  diameter  of  the 
natural  spread  of  the  branches  in  preference  to  any  other  distance  is, 
that  at  that  distance  from  the  stem  of  a  tree  all  the  large  and  hard 
or  matured  portion  of  the  root  is  enclosed  within  the  circumfer- 
ence of  the  ball,  while  on  the  circumference  of  the  ball  itself,  at 
that  distance  from  the  stem,  the  roots  are  found  pretty  regularly 
ramified,  and  of  a  character  and  consistency  of  wood  the  most  likely 
to  send  out  numerous  healthy  fibres  for  the  future  support  of  the 
trea 

2242.  Having  now  said  so  much  regarding  removing  large  trees, 
we  shall  conclude  the  present  section  by  laying  down  a  kind  of 
abstract  of  the  manner  of  proceeding  with  the  preparing  of  large 
trees  for  transplanting,  which,  let  it  be  imderstood,  is  the  system  we 
have  laid  down  for  our  own  guidance,  and  is  entirely  based  upon 
the  results  of  our  own  experience. 

2243.  Firsty  In  choosing  a  tree  of  a  large  size  for  removing  to 
another  place,  we  first  see  if  it  be  well  clothed  with  branches, — for 
if  the  branches  be  few,  the  roots  will  be  correspondingly  few. 

Second,  If  one  or  more  of  the  branches  forming  the  top  appear 
to  bear  an  undue  proportion  to  the  main  stem,  we  have  such  short- 
ened in  by  at  least  one-third  of  their  whole  length,  but  never  in 
such  a  way,  or  to  such  an  extent,  as  to  give  the  tree  a  fomftal  or 
artificial  outline.  This  we  do  with  the  view  of  reducing,  as  far  aa 
consistent  with  good  management,  the  demand  for  food  upon  the 
roots  after  they  have  been  cut  in. 

Third,  Taking  the  perpendicular  drip  of  the  general  mass   of  die 
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points  of  the  branches,  as  the  circumference  of  a  circle  round  the 
stem  of  the  tree,  after  the  strong  limbs  have  been  shortened  in,  we 
next  take  two-thirds  of  that  as  the  diameter  of  the  ball  of  earth 
to  be  left  inside  the  trench  to  be  formed. 

Fowrih^  The  circle  being  inscribed  round  the  stem  of  the  tree,  we 
next  take  out  a  trench,  on  the  outside  of  that  circle,  from  18  to 
36  inches  broad,  according  to  the  size  of  the  tree,  keeping  the  earth 
to  the  outside,  and  have  all  roots  as  they  appear  upon  the  inside 
of  the  trench  smoothly  and  carefully  cut,  and  that  to  such  a  depth  as 
the  roots  of  the  tree  may  be  found,  which  is  generally  from  2  to 
3  feet  under  the  surface. 

Fifth,  The  trench  being  made,  we  next  pare  off  with  the  spade 
all  loose  soil  from  the  surface  of  the  ball  of  earth  now  formed  on 
the  roots  of  the  tree  ;  and,  at  the  same  time,  with  a  pick  take  away 
all  earthy  parts  of  the  ball  in  which  no  roots  exist,  with  the  inten- 
tion of  putting  in  soil  of  a  nature  congenial  to  the  growth  of  roots  ; 
and  in  order  to  encourage  the  more  readily  that  growth  on  the 
under  part  of  the  ball,  we  have  it  undermined  to  the  extent  of  2 
to  3  feet  within  the  perpendicular,  and  the  earth  thrown  out  to 
be  replaced  by  better  soiL 

Sixth,  All  the  parts  of  the  work  as  above  stated  being  finished, 
we  next  bring  forward — which  is  understood  to  have  been  previously 
prepared — a  quantity  of  any  light  vegetable  mould,  such  as  has  been 
already  described,  and  have  it  put  about  the  roots  of  the  tree  to 
the  extent  and  in  the  manner  already  detailed. 

Seventh,  If  the  trees  be  originally  growing  on  a  soil  of  a  light 
nature,  which  is  naturally  congenial  to  the  production  of  numerous 
roots,  they  may  be  safely  removed  in  two  years  after  the  roots  have 
been  cut  in ;  but  if  upon  a  soil  of  a  heavy  or  clayey  nature,  which 
is  not  so  congenial  to  the  growth  of  these  small  roots,  the  trees  so 
situated  will  be  the  better  of  remaining  three  years  in  their  preparative 
state ;  for  as  the  original  quantity  of  roots  was  comparatively  small, 
tlie  more  time  will  be  required  to  make  good  that  deficiency  in  the 
good  soil  put  in  for  that  purpose. 

2244.  Some  will  probably  consider  the  system  of  preparing 
large  trees  for  transplanting,  as  herein  laid  down,  an  expensive  opera- 
tion ;  but  those  who  may,  at  the  first  glance,  and  without  due  con- 
sideration, think  so,  may  be  assured  that  it  is  the  cheapest  and  most 
satisfactory  plan  in  the  end.  There  is  no  doubt  that  trees  may 
l>e  removed  at  a  cheap  rate  from  one  place  to  another  without  any 
sucli  preparation  as  has  been  advised;  but  the  grand  question  is, 
CBXt  they  be  otherwise  more  cheaply  removed  with  an  equal  hope  of 
success  as  to  the  object  in  view  ?  We  are  not  aware  that  they  can; 
and  this  has  been  shown  from  the  case  of  others,  as  well  as  from  the 
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lesultB  of  our  own  experience  ;  for  it  is  most  reasonable  to  suppose, 
even  bj  those  who  may  have  had  no  practical  experience  of  their 
own,  that  a  tree  removed  from  its  original  site,  having  numerous 
small  fibres  formed  at  all  the  extremities  of  its  roots,  must  have 
a  much  greater  assurance  of  future  health  than  one  removed  with- 
out any  of  these.  No  proprietor  of  judgment  and  taste  would  hesi- 
tate one  moment  as  to  the  outlay  of  a  few  extra  pounds  upon  such 
a  work  as  the  transplanting  of  large  trees,  when  he  is  aware  that 
by  the  system  of  preparing  their  roots  he  is  likely  to  have  the 
greatest  amount  of  ultimate  satisfaction. 

The  next  thing  to  be  considered  is  the  work  of  removing  laige 
trees  after  they  have  been  thus  prepared ;  and  this  will  constitute 
the  subject  of  the  following  section. 


SBCmON  IIL — ^HBTHOD  OV  TBANSPLANTING  LABQE  TBEB8,   AKB  DBSCRIFTIOir 
OF  MAOHINBS  FOB  PBBFOBIIINQ  THAT  OPBBATION. 

2245.  In  order  to  secure  perfect  success  in  the  removal  of  laige 
trees,  it  is  necessary  that  a  machine  of  great  power  should  be  con- 
structed, by  means  of  which  a  whole  tree,  of  whatever  dimensions, 
with  its  ball  of  earth  and  roots,  should  be  lifted  and  conveyed  in  an 
upright  and  natural  position,  and  laid  down  in  its  new  bed  as  entire 
as  when  taken  up.  Now,  keeping  this  in  view,  and  having  already 
pointed  out  the  kind  of  preparation  that  appears  to  us  necessary  for 
the  safe  removal  of  all  large  trees — we  next  come  to  point  out  how 
trees  thus  prepared  may  be  safely  removed  by  means  of  powerful 
machines. 

2246.  There  are  many  difierent  kinds  of  machines  in  use  at  the 
present  time  for  the  removal  of  large  trees,  but  as  we  have  not  found 
any  more  suitable  for  the  purpose  than  those  we  are  about  to  refer  to, 
we  recommend  them  in  preference  to  any  others. 

2247.  The  first  machine  to  which  we  shall  refer  is  the  one  that 
was  so  extensively  used  at  Kingston  Hall,  near  Derby,  some  years 
ago,  for  large  tree  lifting.  There,  by  means  of  the  machine  we  are 
about  to  describe,  a  bare  knoll  was  transformed  into  a  well-wooded 
park  within  the  short  space  of  some  four  or  five  years.  This  machine 
is  represented  in  the  accompanying  engravings. 

2248.  Two  machines  of  the  kind  here  represented  were  used  in 
the  transplanting  of  the  large  trees  at  Kingston  Hall,  both  of  the 
same  construction,  but  different  in  power — ^the  one  used  for  trans- 
planting trees  of  25  feet  in  height  and  under,  and  which  may  be 
capable  of  safely  removing  a  weight  of  about  5  tons ;  the  other  was 
for  transplanting  trees  from  30  to  40  feet  in  height,  which  is  capable 
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of  safely  removing  a  weight  of  from  10  to  15  toim — that  ia,  including 
the  tree  and  its  ball  of  earth  attached.  Trees  of  the  latter  weight 
were  removed  by  the  more  powerful  of  the  two  machines  used,  which 
proves  that  it  ie  in  all  respects  well  adapted  to  the  purpose  of  re- 
moving lai^  trees  with  theit  ballB  entire. 

2249.  Before  entering  into  detail  as  to  the  manner  of  working 
the  machine,  we  shall  first  give  a  statement  as  to  the  nature  of  its 
construction. 

It  coneista  of  two  pairs  of  wheels,  each  pair  working  upon  a  strot^ 
axle  of  superior  quality.    In  the  largest  machine,  as  referred  to  above, 


csxib-  pail  of  wheels  is  about  9  inches  broad  in  the  rings.  The  pair 
aititiaJ^  on  the  front  part  (see  engraving  at  b)  are  about  6  ^  feet  in 
jj^meter,  and  the  pair  situated  on  the  hinder  part  (see  engraving  at  a) 
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are  about  7  feet  in  diameter,  and  distant  from  each  other  about  15 
feet — thus  making  the  length  of  the  machine,  from  the  one  axle  to 
the  other,  15  feet     On  each  of  the  axles  is  placed  a  strong  frame,  in 
order  to  raise  the  horizontal  bearers  to  a  convenient  height,  and  at  the 
same  time  with  the  view  of  making  the  whole  machine  move  in  a 
workable  manner.     (See  section  of  front  frame  k,  and  section  of  back 
frame  /.)     The  front  frame,  we  may  also  state,  is  made  to  turn  upon 
a  horizontal  wheel,  in  the  same  manner  as  in  the  case  of  a  carriage, 
for  the  easy  turning  about  of  the  machine  in  any  required  direction, 
as  is  represented  in  the  ground-plan  of  the  tree-lifter  at  m.     Besting 
upon  the  frames,  as  is  shown  in  the  front  and  back  sections,  and 
parallel  to  each  other  at  a  distance  of  about  2  feet  apart,  are  two 
strong  beams  of  wood,  about  10  inches  deep  by  6  broad.     (See  side 
elevation  of  the  tree-lifter  at  c,  and  also  on  the  ground-plan  at  n  n.) 
Those  beams  are  fastened  to  the  frames  placed  above  the  fore  and  aft 
axles,  by  means  of  strong  iron  bolts,  which  can  be  unscrewed  as  oc- 
casion may  require ;  and  placed  across  upon  those  horizontal  beams 
again  are  two  others  (see  ground-plan  at  o  o),  into  which  the  jack- 
screws  are  placed.     The  screws  are  also  shown  in  their  working  state 
in  side  elevation  d  d,  with  their  cross-handles  for  turning,  e  e.     On 
the  under  part  of  those  jack-screws,  as  passed  through  the  cross- 
beams, are  attached  the  strong  chains  by  means  of  which  the  tree  is 
principally  taken  out  of  its  place  (see  p  p) ;  and,  as  an  assistant  to 
them,  there  are  side  chains  attached  to  strong  iron  rings  fixed  upon 
the  beams  (see//).     Those  side  chains  are  made  to  act  along  with 
the  others  attached  to  the  screws,  and  are  also  found  necessary  to 
retain  the  weight  of  the  tree  and  its  ball  of  earth  during  the  reversing 
of  the  screws  for  a  new  hold.     The  horizontal  planks  upon  which  the 
ball  of  earth  rests,  supported  by  the  chains,  are  shown  on  side  eleva- 
tion at  g ;  and  the  two  cross  planks,  which  are  placed  upon  the  hori- 
zontal ones  for  the  better  support  of  the  ball,  are  also  shown  at  A  A. 
Those  planks  require  to  be  made  of  the  best  oak  wood,  not  less  than 
4  inches  thick. 

2260.  Having  now  given  a  brief  description  of  the  construction  of 
the  machine,  it  remains  to  be  stated  how  the  operation  of  transplant- 
ing a  large  tree  is  accomplished  by  it. 

''The  work  of  transplanting  a  tree  with  the  machine  above  re- 
ferred to  is  perfectly  simple  and  easily  understood.  Some  of  the 
trees  that  were  transplanted  on  the  park  at  Kingston  Hall  were 
brought  from  considerable  distances  by  means  of  this  machine,  and 
many  of  them  were  40  feet  in  height,  and  weighed  each,  including 
the  ball  of  earth  and  the  machine,  upwards  of  10  tons,  and  these 
were  drawn  by  9  horses.  We  shall  now,  therefore,  give  the  follow- 
ing details  as  to  how  this  was  accomplished.     The  trees  to  which 
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now  allude  were  growing  on  the  outskirt  of  a  wood.     The  ground 
around  the  tree  was  cleared,  and  at  4}  feet  from  the  stem  of  the 
tree  a  circular  cutting  was  made  to  the  depth  of  about  3^  or  4  feet, 
and  about  2^  feet  in  width.     This  done,  then  on  the  most  open  side 
of  the  tree  a  sloped  cutting  was  made,  from  the  surface  of  the  ground 
to  the  bottom  of  what  may  now  be  called  the  ball  of  earth,  and  a 
similar  sloped  opening  was  niade  on  the  opposite  side  of  the  tree. 
The  first  of  these  sloped  cuttings  was  made  for  the  purpose  of  draw- 
ing out  the  tree  up  this  slight  incline  to  the  surface  of  the  surround- 
ing ground.     The  circular  opening  in  the  earth  around  the  tree,  and 
the  two  sloping  roads  on  each  side,  being  now  prepared,  the  workmen 
commenced  to  undermine  the  ball  of  earth:  this  being  done  all 
around,  four  stout  oak  planks,  long  enough,  were  placed  under  this 
ball  of  earth  in  front  and  behind — ^that  is,  crossways  to  the  direction 
of  the  machine;  and  under  these  two  others  were  placed  length- 
ways, with  their  ends  in  the  direction  to  back  and  front  of  the 
machine.     It  will  now  be  understood  that  these  four  oak  planks 
under  the  ball  of  earth  cross  each  other  at  their  four  extremities ; 
and  around  their  extremities,  at  each  of  the  four  comers,  four  sets  of 
strong  iron  chains  are  fastened.     A  teference  to  the  diagrams  given 
will  assist  in  explaining  this.     The  first  set  of  chains  brought  into 
play  were  those  attached  to  the  bottom  of  the  jack-screws.     Being 
mctde  as  tight  as  possible  over  the  ball  of  earth,  they  were  then 
hooked  on  the  end  of  the  jack.     The  tt^o  jacks  were  then  turned  by 
two  or  four  men  each,  as  the  case  may  require,  until  the  tree  and  the 
ball  of  earth  were  raised  from  the  ground  about  6  or  10  inches. 
The  jacks  were  then  permitted  to  rest,  and  what  is  called  the  side 
chains  were  then  put  in  requisition.      These,  as  we  have  already 
stated,  are  fastened  to  the  planks  under  the  ball  of  earth  at  the  same 
point  as  the  others,  the  opposite  ends  being  made  fast  to  the  side 
beams,  as  shown  in  the  engraving.     This  being  done  at  the  four 
comers,  the  jacks  are  then  reversed,  and  the  first  set  of  chains  slack- 
ened ;  the  weight  of  the  earth  and  tree  is  then  sustained  by  the  side 
chains.     The  first  set  of  chains  were  again  adjusted,  and  made  as 
tight  over  the  ball  of  earth  as  manual  power  can  efiect.     The  jack  is 
again  run  down,  and  again  attached  to  the  chain  at  the  lowest  point 
it  will  reach.     The  jacks  are  once  more  applied,  and  run  up  till  the 
end  of  the  screw  has  been  completely  worked  up  to  the  imder  side  of 
the  CTOSs  beam  on  which  it  rests.     By  this  second  lift  the  jacks  have 
probably  gained  upon  the  6  or  10  inches  which  they  made  at  the 
first  lifting,  and  the  bottom  of  the  ball  is  now  15  or  20  inches  from 
the  ground.     The  side  chains,  which  are  now  quite  slackened  by  the 
second  lift  of  the  jacks,  are  again  made  as  tight  as  possible:  this 
accomplished,  and  aU  securely  and  equally  fastened  to  the  side  beams 
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again,  the  jacks  are  gently  reversed,  till  the  weight  is  equally  divided 
betwixt  the  side  chains  and  the  jack  chains.     The  tree  is  now  in  a . 
condition  to  be  drawn  out,  unless  it  should  be  necessary  to  give  it  a 
third  lift  with  the  jsLcks,  so  as  to  raise  it  still  higher  from  the  ground ; 
and  if  so,  the  side  chains  must  always  be  attended  to,  as  already 
described.     They  may  be  properly  called  the  guard-chains,  as  they 
prevent  accidents  in  the  event  of  breakage  of  any  of  the  jack-chains, 
when  the  former  would  take  the  weight  of  the  tree,  and  prevent  its 
falling.     About  10  or  15  feet  up  the  stem  of  the  tree,  four  ropes 
extend  from  this  point  to  the  two  front  and  two  back  comers  of  the 
machine ;  and  this  is  all  that  experience  has  found  necessary  to  pre- 
serve the  tree  in  its  perpendicular  position  during  its  transport  on  the 
machine  to  its  future  place  of  growth.     The  perpendicular  position  of 
the  tree  is,  however,  very  greatly  secured  by  the  four  side  or  guard 
chains.     We  have  now  to  describe  the  mode  of  introducing  the  stem 
of  the  tree  within  the  machine.     This  is  effected  in  the  following 
manner :  The  machine  is  drawn  as  near  to  the  tree  as  circumstances 
will  allow ;  it  is  then  taken  to  pieces  by  unscrewing  the  different  bolts 
— ^that  is,  the  main  horizontal  beams  are  unfastened,  and  thrown  over 
the  wheels  on  either  side.     The  larger  hind-wheels  are  then  placed  in 
their  proper  position  on  the  sloped  cutting  behind  the  tree,  and  the 
smaller  fore- wheels  on  the  sloped  cutting  before  the  tree ;  the  large 
beams  are  then  lifted  on  to  their  places,  one  on  either  side  of  the 
tree,  and  made  secure  with  the  iron  bolts  and  the  requisite  fastenings. 
The  tree  then  stands  with  its  stem  betwixt  the  side  beams,  and  with 
a  pair  of  wheels  behind  and  another  before.     The  chains  and  jacks 
are  then  applied  as  already  described,  and  thus  the  process  is  com- 
plete.    The  next  and  only  point  deserving  further  allusion,  is  that  of 
planting  or  placing  the  tree  where  it  is  ultimately  to  grow ;  and  this 
is  effected  in  the  following  way:   The   hole,  sufficiently  large  to 
receive  the  ball  of  earth,  is  dug  the  necessary  depth ;  then,  on  the 
opposite  sides  of  the  hole,  a  sloped  cutting,  wide  enough  to  admit  the 
machine  to  be  drawn  down  and  through  it,  is  also  provided.     Into 
this  cutting,  therefore,  the  machine  and  tree'  are  drawn,  and  through 
which  the  team  of  horses  first  pass.     When  the  tree  has  reached  the 
proper  point,  the  machine  is  permitted  to  rest;  props  of  brick  or 
stones  are  then  raised  at  the  four  comers  immediately  under  the  ends 
of  the  cross  planks.     These  props  may  be  three  or  five  bricks  in 
height ;  and  when  all  is  prepared  in  this  way,  the  jacks  are  reversed, 
and  the  ball  of  earth  gradually  lowered  down,  till  the  ends  of   the 
cross  planks  rest  upon  the  corner  props,  and  the  tree  has  taken  its 
proper  perpendicular  position ;  and  this  is  effected  by  the  raising  or 
lowering  of  these  comer  props.     All  being  adjusted,  any  opening 
that  may  remain,  betwixt  the  bottom  of  the  ball  of  earth  and  the 
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bottom  of  the  hole  provided  for  the  tree,  is  filled  up  with  earth — ^the 
whole  being  made  firm  around  and  under  the  roots  of  the  tree.  The 
brick  or  stone  props  are  then  struck  out,  and  the  planks  removed — a 
process  easily  effected,  as  the  tree  now  rests  upon  the  earth  which  has 
been  placed  under  and  about  it.  These  planks  are,  however,  well 
ironed  at  each  end,  that,  in  case  of  any  difficulty  in  their  removal,  a 
horse  or  horses  may  be  readily  yoked,  and  the  planks  withdrawn." 

2251.  Having  now,  we  think,  fully  explained  the  nature  and 
working  capabilities  of  the  machine,  which  we  recommend  for  the 
safe  transplanting  of  large  trees,  we  mav  further  state  that  it  is 
evident  that,  by  increasing  the  strength  aiid  power  of  the  machine, 
it  may  be  made  to  remove  a  tree  of  any  given  weight  and  dimensions. 
The  machine  just  referred  to  is  superior  to  any  other  thing  of  the 
kind  that  has  ever  been  introduced  to  the  notice  of  landed  proprietors 
for  the  speedy  ornamenting  of  their  home  grounds ;  and  where  pro- 
prietors will  take  the  trouble  to  prepare  their  trees  in  the  roots,  in 
the  manner  which  we  have  recommended  in  the  section  immediately 
preceding  this,  and  allow  them  to  remain  for  two  or  three  years,  till 
the  ball  of  earth  has  become  one  mass  of  fibrous  roots,  the  whole  may 
be  then  lifted,  by  means  of  this  machine,  in  one  entire  piece,  without 
disturbing  almost  a  fibre ;  and  any  tree  removed  in  such  a  favourable 
state  will  never  show  any  symptoms  of  want  of  vigorous  growth, 
which  has  not  been  the  case  with  most  large  trees  hitherto  planted 
on  principles  which  left  the  young  roots  exposed  and  injured  in  the 
act  of  removal. 

2252.  The  French  use  a  different  kind  of  machine  for  transplant- 
ing their  large  trees  on  their  public  parks.  We  shall  here  give  a 
description  of  the  one  chiefly  used  by  them,  which,  although  per- 
haps not  of  so  powerful  a  construction  as  the  one  just  referred  to,  is 
notwithstanding  well  adapted  for  lifting  trees  of  an  ordinary  size. 
The  description  which  we  shall  here  give  of  this  machine,  with  its 
engravings,  is  taken  from  *  The  Parks,  Promenades,  and  Gardens  of 
Paris,'  by  Eobinson.  The  machine  is  represented  in  the  accompany- 
ing figure. 

2253.  The  way  in  which  the  removal  of  large  trees  is  managed 
with  the  machine,  as  represented  in  fig.  169,  is  this : — "  We  take,  for 
example,  a  specimen  tree,  30  years  old,  30  feet  high,  the  trunk  of 
which  has  a  circumference  of  3  feet  at  a  height  of  3  feet  from  the 
ground;  its  total  weight,  with  the  earth-ball,  being  nearly  2  tons. 
The  operation  is  commenced  by  staking  out,  round  the  stem,  the 
circumference  of  the  earth-ball,  which  will  be,  on  an  average,  about 
4  feet  in  diameter  for  most  species,  and  larger  according  to  the 
si^e  of  the  trees  to  be  removed.  A  second  concentric  circle  is  then 
made  about  2  feet  outside  the  first,  the  space  between  which  will  be 
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the  place  for  the  trench  to  be  dug  for  preparing  the  tree.     The  soil  is 
then  removed  from  thi3  trench  to  the  depth  of  3  feet,  and  the  small 


and  delicate  roots  are  drawn  out  of  the  earth,  left  hanging,  and  care- 
fully preserved.  The  earth-hall  is  then  undermined,  to  prevent  the 
roote  from  adhering  to  the  subsoil ;  two  thick  planks,  a  foot  wide, 
and  a  little  longer  than  the  ball,  are  placed  underneath  parallel  with 
the  width  of  the  cart,  so  that  they  sustain  the  weight  of  the  earth 
when  the  tree  is  lifted.  Privet  stems  are  now  placed  vertically,  close 
together,  aU  round  the  earl^-ball,  tied  at  the  top  and  bottom  with 
ropes,  BO  as  to  prevent  the  earth  from  crumbling  away,  and  also  to 
protect  the  small  roots  from  the  inclemencies  of  the  weather.  The 
removal  of  the  tree  is  then  commenced  in  the  following  manner : — 
Two  stout  thick  planks,  strong  enough  to  support  the  cart  witJi  the 
tree  slung  in  it,  and  a  little  longer  than  the  entire  excavation,  and 
having  iron  plates  about  2  inches  higher  than  the  surface,  bolted  on 
each  side  so  as  to  prevent  the  wheels  from  slipping  off,  are  placed, 
parallel  to  each  other,  across  the  excavation,  with  the  exact  width 
existing  between  the  wheels.  The  movable  bars  at  the  back  of 
the  cart  are  then  removed,  and  the  cart  is  hacked  into  the  waj^ 
until  the  trunk  of  the  tree  is  exactly  in  the  centre  of  the  frame.  The 
movable  bars  are  then  put  in  their  place  again,  so  as  to  strengthen 
the  back  of  the  wheels,  which  do  not  run  on  an  axletree,  but  are  fitted  in 
wrought-iron  frames  hanging  from  the  upper  part  of  the  cart,  as  shown 
in  figures  169  and  170.  The  chains  attached  to  the  rollers  on  each 
side  of  the  cart  (as  shown  in  iig.  170}  are  now  lowered,  and  passed 
under  the  planks  before  described,  which  are  placed  under  the  earth- 
ball.     When  all  is  fast,  four  workmen  begin  simultaneously  to  turn 
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the  handles  attached  to  the  caat-iron  cogwheels,  by  which  great  power 

is  obtained  on  the  rollers.    The  tree  is  raised  slowly  and  steadily  until 

it  just  swings  clear  of  the  ground,  p.    . 

and  then  nothing  is  left  to  be  done 

but  to  steady  the  tree  before  it  is 

hoisted  up  to  its  proper  height    For 

this  purpose  there  is  at  each  comer 

of  the  cart  a  strong  WBOTJGHT-IKOH 

hook,  to  which  is  attached  a  block, 

through  which  runs  a  strong    rope 

fixed  at  the  other  end  to  a  leather 

collar.      These  four  ropes  are  then 

raised  up   together,  and   the   collar 

firmly  fastened  on  the  stem  of  the 

tree  about  7  or  8  feet  from  the  top 

of  the  earth-ball.     The  tree  can  now 

be  easily  removed  without  fear  of  its 

falling  over, 

"  The  horses  are  then  attached  to 

the  cart,  which  is  drawn  slowly  off  the 
ways,  and  the  tree  can  be  removed 
with  safety  to  its  future  resting-place. 
If  the  tree  be  vigorous  and  healthy,  a 

hole  a  little  wider  than  the  one  from  which  it  has  been  removed  should 
be  dug  beforehand :  the  earth,  being  placed  carefully  on  one  side  of  it, 
should  be  of  a  kind  to  suit  the  tree  about  to  be  planted ;  and  if  not,  it 
should  be  replaced  by  suitable  soiL"  The  hole  in  readiness,  and  suitable 
soil  prepared  for  the  tree,  "  the  planks  or  ways  are  placed  in  position, 
as  before  described,  and  the  cart  is  very  carefully  drawn  on  them  until 
the  earth-ball  is  exactly  in  the  centre  of  the  hole.  The  tree  is  then 
slowly  lowered,  and  when  it  touches  the  ground,  the  guy-ropes  from 
the  comers  of  the  cart  are  pulled  tight,  so  as  to  have  the  tree  per- 
fectly upright  and  steady ;  the  chains  are  unfastened  and  hoisted  up 
round  rollers ;  the  two  planks  beneath  the  earth-ball  are  undemiined 
and  removed,  and  the  privet  shoots  taken  off.  They  then  proceed  to 
fill  up  the  hole,  particular  attention  being  paid  to  the  small  roots, 
which  are  each  separately  covered  in.  When  this  is  finished,  and  the 
tree  is  considered  sufRciently  steady,  the  ropes  are  removed,  the  bars 
are  taken  out  of  the  back  of  the  cart,  which  is  drawn  away,  and  the 
bars  having  been  refined,  all  is  ready  for  another  removal." 

The  lifting  power  of  this  machine  is  by  means  of  racks,  pinions, 
and  levers,  as  may  be  seen  and  understood  from  the  engravings  given 
of  it. 

2254.  The  foregoing  remarks  are  chiefly  applicable  to  machines 
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adapted  to  the  removal  of  lai^e  treeB,  weiglmig,  with  their  balls,  from 
2  to  15  tons.  In  tranaplantiiig  Bmall  trees  and  large  shrubs,  how- 
ever, and  such  as  with  their  halls  may  weigh  from  1  to  nearlj  2  tons, 
we  do  not  onrselves  use  the  large  and  poi^erful  macfainea  just  de- 
scribed, hut  a  more  simple  one,  in  the  form  of  a  flat  sledge  made  of 
thick  and  strong  sheet-iron,  supported  with  bars  of  the  same  mateml ; 
and  BS  we  have  found  it  very  suitable  for  the  safe  removal  of  trees 
and  shrubs  not  weighing  more  than  two  horses  can  drag,  we  shall 
give  the  specification  of  the  one  we  had  made,  and  which  we  are  in 
the  habit  of  using. 

2255.  The  under  frame  of  the  sledge  is  made  of  three  bars  of  iron, 
ae  represented  in  fig.  I7l.    These  bars  are  1^  inch  bioad  and  f  inch 

thick,  and  the  two  outer  ones  are  made 
^'     *  A,  with  holes  at  each  end,  as  at  a,  a,  a,  a, 

for  attaching  hooks  and  chains  for  the 
horses  drawling  the  sledge  along.     This 
frame  is  covered  with  the  strongest  de- 
scription of  sheet  -  iron,  and  over  all  is 
exactly  5  feet  on  the  side  of  the  square. 
The  sheet-iron  is  of  course  strongly  nailed 
to  the  three  parallel  bars ;  and  in  order 
to  prevent  the  twisting  of  the  sledge  when 
.  pulled  by  horses,  with  a  heavy  plant  on 
it,   we    have    two   bars  of   iron,   of   the 
same  dimensions  as  the  others,  fixed  di^nally  on  the  upper  sid^ 
and  above  the  covering  of  sheet-iron,  at 
^■"^  ,  represented  in  fig.  172.  from  o  to  6,  and 

from  e  to  d,  80  that  when  finished,  this 
sledge,  as  it  lies  on  the  ground  and  ready 
for  use,  is  exactly  as  represented  in  the 
figure,  and,  as  specified,  5  feet  on  the  side 
of  the  square.  We  may  remark  that,  with 
this  very  simple  mode  of  conveyance,  we 
have  frequently  lifted  and  removed  trees, 
weighing,  with  their  balls  of  earth,  nearly 
f  4  tons  each,  and  that  in  the  most  safe  and 
satisfactory  manner. 

2256.  At  first  sight  it  may  seem  that  there  would  be  some  diffi- 
culty getting  such  a  sledge  put  under  the  ball  of  a  tree  preparatory 
to  removing  it ;  but  in  practice  this  is  not  the  case,  as  the  sledge  is 
so  thin  of  itself,  and  yet  so  strong,  that  there  is  nothing  easier  than 
to  get  it  under  the  ball  as  the  earth  is  removed  from  it.  This  is 
managed  by  first  underminiDg  the  ball,  on  the  side  of  the  hole  from 
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which  the  plant  is  to  be  removed,  pretty  deeply,  and  then  upwards 
under  the  ball,  so  as  to  give  the  bottom  of  the  hole  a  slight  slope 
upwards  from  the  point  of  commencement  to  the  centre  of  the  ball, 
when  the  sledge  is  put  under,  and  other  sides  of  the  ball  loosened, 
and  then  it  can  be  easily  slidden  down  the  incline  now  formed  by  the 
sledge,  till  it  is  right  on  it.  At  this  stage  of  the  operation,  the  tree 
is  fixed  to  the  sledge  by  ropes  attached  to  the  stem,  some  8  or  10  feet 
up,  and  from  that  point  to  the  four  holes  provided  in  the  ends  of  the 
bars  of  iron,  and  in  which  also  the  tackle  for  the  horses  is  fixed  for 
hauling.  Previous  to  pulling  the  tree  out  of  its  hole  upon  the  sledge, 
the  earth  on  the  outer  circle  should  be  dug  away  at  that  point  by 
which  it  is  intended  to  remove  it,  and  of  course  this  will  be  where 
the  sledge  was  entered,  so  as  to  make  an  easy  incline  for  the  horses 
hauling  it  out  Arrived  at  the  hole  in  which  the  tree  is  to  be  planted, 
it  should  be  pulled  in  by  an  incline  on  the  one  side ;  and  when  the 
ropes  are  imtied  from  the  sledge,  and  the  ball  eased  to  one  side  by 
means  of  the  ropes  still  attached  to  the  tree,  the  sledge  should  be 
pulled  out  by  an  incline  on  the  opposite  side. 

2257.  In  lifting  large  trees  which  have  been  previously  prepared 
in  the  way  recommended  in  the  former  section,  care  should  be  taken 
to  open  up  the  earth  upon  the  outside  of  the  light  good  soil  which 
was  put  in  about  the  roots, — that  is,  no  part  of  that  good  soil  should 
be  disturbed  in  the  act  of  removing  the  tree,  but  it  should  be  retained 
as  part  of  the  ball ;  and  as  the  young  roots  will  have  pervaded  it 
thoroughly,  it  will  easily  adhere,  and  therefore  can  be  safely  re- 
moved along  with  the  tree.  In  all  cases  of  transplanting  large  trees, 
the  ground  should,  when  damp,  be  made  perfectly  dry  by  drainage 
for  their  ultimate  success ;  and  where  the  soil  into  which  the  tree  is 
to  be  planted  is  of  a  heavy  clay  nature,  the  hole  should  be  made  large 
in  proportion  to  the  size  of  the  ball — say  from  4  to  5  feet  wider  than 
the  ball — and  this  space  should  be  filled  up  under,  around,  and  above 
the  ball,  with  soil  of  a  medium  light  character,  mixed  with  decayed 
vegetable  mould,  or  with  well-rotted  turf  mould,  to  the  extent  of 
nearly  one-half  of  the  whole  bulk,  which  mixture  is  always  found 
more  congenial  to  the  growth  and  spread  of  roots  than  a  heavy  soil. 
At  the  same  time,  it  is  of  importance  to  observe  that,  in  the  case  of 
planting  trees  upon  a  stiff  clay  soil,  the  roots  should  be  kept  propor- 
tionally shallower  in  the  hole  than  if  they  were  planted  in  a  light 
soiL  There  is  often  an  error  committed  by  planting  trees  too  deep : 
for  our  own  part,  we  never  put  more  than  4  inches  of  soil  over  the 
top  roots  of  large  trees ;  and  even  in  such  circumstances  we  have 
never  had  any  disturbed  by  the  winds,  so  often  complained  of  by 
planters.     Yet  we  never  have  used  props  of  any  kind,  the  weight  of 
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the  ball  being  sufficient  to  keep  the  tree  in  an  upright  position  against 
the  effects  of  the  weather  on  the  top  branches :  this  is  the  object 
gained  by  always  removing  a  ball  proportioned  to  the  top  of  the  tree, 
and  in  such  a  condition  the  trees  always  thrive  best.  In  putting  the 
soil  about  the  roots  of  a  large  tree^  when  having  it  replanted,  we  have 
found  it  of  immense  importance  to  its  future  health  not  to  make  it 
as  put  in  too  compact,  as  is  very  frequently  done,  and  which  is  quite 
inconsistent  with  the  laws  of  nature.  Our  method  of  procedure  in 
this  case  is  as  follows :  When  we  have  first  about  6  or  8  inches  of 
the  soil  put  in  about  the  roots  in  the  bottom  of  the  pit,  we  have  it 
given  a  good  watering  all  over,  making  the  whole,  as  it  were,  a  thick 
mortar.  This  being  done,  we  put  in  another  layer  of  the  same  thick- 
ness, and  again  another  watering  alternately,  until  the  whole  is  filled 
to  the  surface,  when  we  give  the  whole  a  complete  beating  with  a 
heavy  mallet  By  this  plan  the  water  causes  the  particles  of  soil  to 
mix  intimately  among  the  roots,  which  has  far  more  effect  than  any 
tramping.  When  the  whole  is  finished,  we  turf  the  surface  of  the 
opening  all  over  at  once,  and  give  a  good  watering  over  it ;  the  turf 
thus  soon  begins  to  grow,  and,  consequently,  excludes  the  drought 
better  than  any  other  plan  which  can  be  adopted.  Indeed,  it  is  of 
first-rate  importance,  for  the  better  security  of  the  speedy  growth  of 
large  trees  when  transplanted,  to  give  repeated  waterings  over  the 
surface  of  the  ground  above  and  about  their  roots,  during  the  first 
four  months  after  removal,  and  that  more  especially  during  veiy  diy 
weather. 

2258.  As  to  the  kinds  of  trees  best  adapted  for  safe  transplanting, 
we  conceive  that  any  kind  whatever,  if  previously  properly  prepared 
in  the  roots  in  the  way  we  have  recommended,  may  be  with  equal 
success  removed.  The  Turkey  and  evergreen  oaks,  and  also  the  holly, 
when  of  large  size,  have  been  considered  imcertain  subjects  for  safe 
removal ;  but  by  judicious  preparation  they  may  be  transplanted  with 
as  much  hope  of  success  as  the  lime-tree  or  the  elm. 

2269.  It  sometimes  happens,  in  the  case  of  large  trees  that  have 
been  transplanted,  that  they  send  out  shoots  from  the  crown  of  the 
roots,  and  from  the  surface  of  the  stem — thus  at  once  indicating  that 
the  constitution  of  the  subject  has  received  a  violent  check ;  and  in 
all  such  instances  it  will  be  at  once  observable  that  the  top  branches 
are  not  making  healthy  progress.  In  order  to  check  this  tendency, 
all  such  young  shoots  should  be  at  once  removed,  in  order  to  force 
the  sap  upwards;  for  if  they  are  allowed  to  grow  on  imdisturbed, 
they  will  appropriate  a  great  proportion  of  sap  to  their  own  use  as  it 
ascends,  and  consequently  deprive  the  top  branches  of  due  nourish* 
ment 
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SECTION   IV. — TIME   OF  THE  TEAR  MOST  FAVOURABLE  FOR  TRANSPLANTIMO 

LAROB   TREES. 

2260.  We  have  transplanted  large  trees  of  the  deciduous  sorts  in 
all  the  months  from  the  middle  of  October  to  the  middle  of  April, 
but  have  invariably  had  the  best  success  with  the  subjects  dealt 
with  in  the  months  of  October  and  March.  Trees  transplanted  in 
the  month  of  October,  from  having  their  roots  still  active,  very  soon 
lay  hold  on  the  new  and  kindly  soil  laid  in  about  them,  and  in  con- 
sequence sustain  little  or  no  check,  and  are  thus  at  home  in  their 
sites  before  winter  sets  in ;  while  those  transplanted  in  the  month  of 
March,  from  their  roots  at  that  time  being  about  to  become  active, 
quickly  lay  hold  of  the  new  soil  in  which  they  are  imbedded,  and  so 
receive  almost  no  check.  Trees  removed  in  the  winter  months, 
while  their  roots  may  be  said  to  be  inactive,  do  not  lay  hold  on  the 
soil  till  the  follovring  spring,  and  from  this  they  are  placed  in  un- 
favourable circumstances,  and  very  often  their  tender  fibres  receive 
a  considerable  check,  which  retards  their  healthy  action,  and  prevents 
the  full  flow  of  sap  in  the  tree  till  late  in  the  season,  and  sometimes 
even  for  a  period  of  two  years, 

2261.  The  remarks  stated -above  have  reference  only  to  deciduous 
trees.  In  transplanting  large  trees  of  the  coniferous  kinds,  the  opera- 
tion should  in  all  cases  be  performed  just  when  the  buds  are  heginning 
to  open,  and  this  is  generally  in  the  month  of  April,  but  may  be  in 
the  beginning,  middle,  or  end  of  the  month,  according  as  the  particular 
species  to  be  dealt  with  may  be  late  or  early  in  coming  into  growth, 
and  according  as  the  season  may  be  an  early  one  or  a  late  one.  We 
have  had  occasion  to  transplant  large  conifers  at  all  times  from  October 
till  the  middle  of  May,  but  have  invariably  had  the  best  success  to 
attend  our  work  in  the  case  of  subjects  operated  on  at  the  stage  indi- 
cated above — that  is,  just  when  the  buds  are  beginniog  to  open. 

2262.  We  may  state  here,  what  we  have  learned  from  experience 
in  transplanting  large  specimens  of  conifers,  and  that  is — they  should 
never  be  removed  in  autumn.  When  they  are  transplanted  at  this 
season,  the  winds  of  the  following  winter  act  so  powerfully  upon 
their  heavily  clothed  branches  as  to  shake  the  subjects  from  bottom 
to  top,  and  thus  their  roots  are  also  much  disturbed,  and  the  tender 
fibres  prevented  from  settling  in  the  soiL  Hence  large  conifers 
transplanted  in  autumn  are  generally  found  of  an  unhealthy  charac- 
ter for  a  year  or  two  after,  and  make  little  or  no  progress  till  their 
roots  have  laid  hold  of  the  soil,  and  this  they  do  but  slowly,  in  con- 
sequence of  the  check  they  received  during  the  winter  after  they 
-w^ere  removed. 
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SECTION  V. — METHOD  OF  RBNEWIKO  THB  HEALTH  OF  OLD  OB 

DEGATING  TBEE8. 

2263.  As  it  is  sometimes  a  matter  of  veiy  great  importance  to 
those  who  have  the  management  of  the  home-grounds  of  landed 
proprietors  to  know  what  can  best  be  done  for  the  preservation  and 
improvement  of  favourite  ornamental  old  trees,  it  maj  be  useful  to 
some  into  whose  hands  this  book  may  fall,  to  be  made  acquainted 
with  the  method  of  adding  new  vigour  to  the  impaired  health  of 
such  trees.  In  the  present  section,  therefore,  we  shall  lay  down  oar 
own  maimer  of  procedure  in  such  work. 

2264.  Wherever  it  is  desirable  to  have  a  tree  that  may  be  in  a 
declining  state  resuscitated,  or  renewed  in  health,  the  first  point  in 
the  operation  is,  to  have  all  dead  branches  cut  clean  away,  and  that 
as  far  back  upon  each  branch  as  to  remove  entirely  all  decidedly 
dead  and  decaying  portions,  till  the  healthy  wood  appears  at  the 
cut  parts.     Next,  the  stem  of  the  tree,  as  well  as  all  the  larger 
branches,  should  be  scraped  clean  from  all  moss  that  may  be  growing 
upon  their  surface ;  and  all  the  parts  scraped  should  be  well  washed 
down,  beginning  at  the  highest  part,  with  a  brush  and  cold  water, 
observing  to  make  the  bark  perfectly  clean.     That  being  done,  a 
trench  should  in  the  next  place  be  opened  all  round,  cutting  the 
roots  in  the  same  manner,  and  at  the  proportionate  distance  from 
the  stem  already  described  in  treating  of  preparing  trees  for  trans- 
plantation.    Supposing,  then,  that  the  roots  have  been  cut  in,  say  6, 
8,  or  10  feet  from  the  stem  all  round,  making  the  diameter  of  the 
ball  of  earth  about  the  bottom  of  the  tree  12,  16,  or  20  feet,  as  may 
be  necessary  according  to  the  size  of  the  tree,  exclusive  of  the  stdm 
itself,  the  trench  immediately  upon  the  outer  circle  of  the  ball  should 
be  made  from  3  to  6  feet  broad,  and  as  deep  as  to  cut  every  root 
attached  to  the  tree  down  even  under  the  subsoil,  and  as  far  as  tiiey 
may  be  found  to  exist,  without  having  any  respect  to  rule  in  this 
point.     In  throwing  the  soil  out  of  the  trench,  the  workmen  should 
be  instructed  to  lay  all  the  good  portion  (which  may  be  the  upper 
stratum)  immediately  upon  the  outer  edge  of  the  trench  opened, 
which  will,  in  such  a  position,  be  ready  for  mixing  among  any  better 
soil  that  is  afterwards  to  be  put  in.     Beyond  the  good  soil  thrown 
out  all  bad  portions  should  be  thrown,  and  immediately  carted  off, 
before  commencing  to  fill  in  the  trench  about  the  roots  again.     The 
trench  being  made  of  proportions  suitable  to  the  size  of  the  tree  as 
above  stated,  and  all  bad  quality  of  soil  removed,  the  next  thin^  is 
to  have  a  mixture  of  the  following  kinds  and  proportions  of   soils 
brought  forward,  and  which,  it  is  presumed,  has  been  previously  in 
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readiness  for  the  purpose: — One  part  well-rotted  cow-dung,  two 
parts  half -decomposed  leaf -mould,  and  one  half  part  powdered  lime ; 
or,  in  other  words,  to  one  barrow-load  of  well-rotted  cow-dung,  and 
two  of  half-decomposed  leaf-mould,  add  one  half  barrow-load  of  lime 
in  its  powdered  state,  and  in  the  same  proportion  whatever  quantity 
may  be  required.  A  compound  of  the  above  description  being 
previously  prepared,  and  a  sufficient  quantity  of  it  brought  forward, 
have  it  mixed  up  with  an  equal  quantity  of  the  good  portion  of  the 
soil  which  was  thrown  out  of  the  trench,  and  have  the  opening  or 
trench  entirely  filled  up  with  this  mixture ;  observing,  in  this  case, 
as  well  as  in  the  case  of  transplanting  the  large  trees  formerly  referred 
to,  to  give  plenty  of  water  as  the  filling  in  of  the  new  soil  proceeds, 
and  to  give  a  moderate  tramping  with  the  feet  also.  When  the 
trench  has  been  filled  to  the  level  of  the  surface  of  the  surrounding 
ground,  have  the  turf,  growing  upon  the  surface  of  the  ball  between 
the  trench  and  the  stem,  pared  ofif  to  the  depth  of  about  4  or  6 
inches,  which  turf  may  be  thrown  back  on  the  top  of  the  new  soil ; 
and  over  all  this  have  again  about  8  inches  of  the  compost  spread 
over  the  whole  extent  from  the  stem  of  the  tree  to  the  outer  circum- 
ference of  the  trench,  making  the  ground  upon  that  part  8  inches 
higher  than  the  level  of  the  surrounding  ground ;  and  after  a  good 
watering  and  trampiug,  the  whole  operation  is  finished. 

2265.  In  order  to  encourage  as  healthy  a  state  of  the  trees  as 
possible,  it  is  of  great  advantage  to  syringe  repeatedly,  and  keep 
clean  the  bark,  by  means  of  a  brush  and  cold  water,  in  the  summer 
season ;  and  even,  in  the  event  of  a  continued  tract  of  dry  weather, 
to  give  repeated  waterings  at  the  roots,  more  especially  over  the  new 
soil  put  into  the  trench,  where  of  course  the  young  roots  will  be 
making  rapid  progress.  By  such  a  system  of  treatment,  we  have 
seen  old  trees,  which  to  appearance  were  rapidly  decayiog,  recover 
and  assume  quite  a  renewed  state.  We  have  operated  in  this 
manner  upon  many  fine  specimens  of  old  trees  which  appeared  to 
be  decaying,  and  which  have  been  vastly  improved  by  the  operation ; 
and  from  what  we  have  seen  in  the  case  of  subjects  treated  in  this 
manner,  we  feel  confident  that  the  health  of  many  old  trees  might 
again  be  established  by  attention  to  the  mode  of  recovering  them 
here  described 

2266.  In  all  cases  of  resuscitating  old  trees  in  the  manner  above 
advised,  it  is  of  the  greatest  moment  to  have  a  drain  made  all  round 
the  bottom  of  the  trench  before  putting  in  the  compost ;  for  it  some- 
times happens,  more  especially  if  the  original  soil  be  of  a  heavy 
character,  that  water  will  lodge  in  the  bottom  of  the  trench ;  and  by 
simply  making  a  drain,  and  leading  it  away  by  a  proper  outlet,  any 
danger  of  this  kind  may  be  prevented.     If  water  were  allowed  to 


766  HOW   HOLES  AND  WOUNDS   IN   OLD  TREES 

lodge,  the  tree  would,  instead  of  improving,  decay  more  rapidly  than 
if  it  had  never  been  interfered  with. 

2267.  In  the  course  of  our  visits  to  landed  proprietors*  seats,  we 
have  seen  many  old  and  ornamental  trees  which  could  be  much  im- 
proved by  dealing  with  them  in  the  manner  above  detailed ;  and  it 
is  on  this  account  we  have  given  these  few  hints  for  the  improve- 
ment of  such.  Still,  in  order  that  proprietors  may  not  be  too 
sanguine  on  the  point  under  consideration,  we  may  state  that  there 
is  a  stage  of  unhealthiness  and  old  age  at  which  trees  may  arrive, 
which  will  render  them  quite  unfit  for  being  recovered,  whatever 
means  may  be  used  for  that  purpose,  discrimination  being  necessary 
on  the  spot. 


SECTION  VI. — HOW  HOLES  AND  WOUNDS  IN  OLD  TREES  SHOULD  BB  DEALT 
WITH  IN  OBDER  TO  PREVENT,  AS  FAR  AS  POSSIBLE,  FURTHER  DBCAT  IN 
THE  PARTS  AFFECTED. 

2268.  We  often  find  holes  on  the  steins  of  old  trees  standing  on 
parks  and  lawns,  which  holes  have  originally  been  caused  by  wounds, 
as  may  be  understood  from  the  following  consideration : — When  a 
piece  of  bark  has  been  removed  from  the  stem  of  a  tree,  and  to  such 
a  depth  as  to  expose  the  sap-wood,  the  part  thus  exposed  loses  its 
vitality,  and  if  left  unprotected,  decay  gradually  takes  place.  The 
Hving  or  uninjured  wood  surrounding  the  exposed  spot  will,  however, 
begin  to  form  new  wood,  and  if  the  injury  is  not  extensive,  will  in 
due  time  close  over  the  wound ;  but  if  the  damage  is  to  a  consider- 
able extent,  the  exposed  wood  naturally  tends  to  decay,  and  before 
the  surrounding  healthy  parts  have  had  time  to  close  over  it,  a  rotten 
cavity  is  formed. 

2269.  In  the  way  stated  above,  rotten  cavities  are  brought  about 
on  the  stems  of  trees,  less  or  more  in  size  according  to  the  extent  of 
the  original  wound.  Such  holes  not  only  cause  decay  in  the  stems 
of  the  trees  affected,  but  are  injurious  by  harbouring  those  insects 
whose  larv®  feed  upon  decaying  wood, — and  thus  the  destroying 
process  is  hastened. 

2270.  When  an  old  tree  has  been  injured  in  the  way  stated — 
that  is,  when  a  piece  of  bark  has  been  removed  from  its  stem — ^no 
time  should  be  lost  to  have  the  wounded  part  protected  from  the 
action  of  the  air  and  weather.  The  simplest  and  most  effectual  way 
of  doing  this  is  to  apply  a  coat  of  coal-tar  to  the  exposed  part  by 
means  of  a  brush.  This  coating  will  prevent  the  injured  part  from 
rotting,  and  if  it  is  not  large,  and  the  tree  in  good  health,  it  may 
again  become  covered  with  new  wood.     If  the  wound  is  large,  how- 


SHOULD   BE   DEALT   WITH.  767 

ever,  its  becoming  covered  with  new  wood  is  not  to  be  expected. 
But  at  all  events  the  coat  of  tar  will  prevent  rot  in  the  parts,  and 
in  consequence  the  formation  of  any  cavity,  and  thus  the  preserva- 
tion of  the  tree  in  a  sound  state. 

2271.  Where  decayed  holes  are  found  on  the  stems  of  old  trees, 
they  should,  in  the  first  place,  be  thoroughly  cleared  of  all  decayed 
wood  and  other  matter,  and  to  such  an  extent  in  each  case  as  to 
have  the  healthy  wood  appearing  all  round  the  walls  of  the  hole. 
This  done,  the  holes  should  next  be  thoroughly  filled  with  coal-tar, 
which  acts  not  only  as  a  preservative  of  wood,  but  also  as  a  pre- 
ventive of  insects  lodging  in  the  holes  afterwards.  Next,  in  order 
to  prevent  the  spots  of  tar  being  seen  on  the  stems  of  the  trees,  we 
recommend  that  a  piece  of  bark,  of — as  nearly  as  possible — the 
same  colour  as  that  of  the  trees  operated  on  respectively,  should  be 
nailed  over  each  hole,  in  a  neat  and  well  finished  way ;  and  from 
this  the  trees  will  present  no  fault,  but  be  better  looking  than  they 
were  before. 
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CHAPTER    XXII. 


SECTION   I. — EFFECTS   OF   UNDERWOOD  ON  THE  HEALTH  OF  TREES  IM   A 

PLANTATION. 


2272.  By  the  term  underwood  is  implied  bushes   of  a   woody 
habit  growing  under  timber-trees.     It  may  consist  of  two  kinds — 
namely,  perfect  plants  of  a  naturally  low  and  branchy  character,  as 
the  privet,  rhododendron,  holly,  &c. ;  or  shoots  issuing  from   the 
stocks  of  trees  which  may  have  been  cut  down  in  thinning,  as  in  the 
case  of  neglected  coppice.     In  whichever  of  the  above  forms  under- 
wood may  be  found  in  a  plantation  among  growing  timber-trees,  it 
is  capable,  under  certain  circumstances  of  management,  of  becoming 
of  much  ultimate  good  or  harm  to  the  health  of  the  trees  under 
which  it  may  be  growing.     In  a  plantation  of  considerable  extent, 
if  underwood  be  allowed  to  grow  up  in  such  a  profusion  as  to  im- 
pede a  free  passage  of  air  through  the  trees,  its  effects  must  be  of 
the  very  worst  description,  and  must  ultimately  be  productive  of 
many  premature  deaths  among  them ;  and  even  those  that  may 
grow  up  healthily  must  afterwards  be  found  inferior  in  the  quality 
of  their  timber,  from  the  want  of  a  proper  amount  of  air  by  which 
perfectly  to  mature  the  wood.     On  the  other  hand,  a  plantation  of 
trees  of  rather  small  extent,  more  particularly  if  upon  an  exposed 
and  high-lying  situation,  is  much  improved  in  health  by  having  a 
well-regulated  quantity  of  underwood  growing  among  the  trees,  more 
especially  if  that  is  planted  upon  such  points  as  are  most  exposed 
to  cutting  winds.    But  even  in  such  situations  an  injudicious  quantity 
of  underwood  would  certainly  prove  injurious  to  the  health  of  the 
trees ;  for  let  it  be  understood  that  most  plants  of  the  character  of 
underwood  naturally  emit  a  great  quantity  of  fibrous  matted  roots, 
which  have  the  effect  of  impoverishing  the  soil  to  a  great  extent^ 
and  also  of  excluding  a  due  portion  of  air  from  the  roots  of  the 
trees  under  which  they  grow.     In  the  introducing,  therefore,    of 
underwood  into  a  plantation  among  trees  which  are  wished  to   ^be 
kept  in  a  healthy  state,  judicious  management  is  required. 
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2273.  A  due  proportion  of  well-chosen  plants  as  underwood,  is 
in  all  cases  both  ornamental  and  useful  in  a  plantation,  and  may  be 
attended  with  the  very  best  effects ;  but  an  over-quantity  is  in  all 
cases  void  of  ornament,  indicates  confusion,  and,  instead  of  being 
useful,  becomes  a  nuisance  both  to  the  proprietor  in  seeking  after 
recreation,  and  to  the  forester  while  in  the  act  of  removing  his 
trees.  Having  now  merely  adverted  to  the  effects  of  underwood 
upon  the  health  of  trees  in  a  plantation,  which  was  all  we  aimed  at 
in  the  present  section,  we  shall  in  the  next  point  out  how  under- 
wood may  be  managed  for  the  health  of  trees,  and  at  the  same  time 
point  out  the  plants  best  fitted  for  the  object  in  view. 


SBOTION  IT. — KINDS  OF  PLANTS  BEST  FITTED  FOB  UNDBBWOOD,  AND  HOW  THET 
MAT  BE  PLANTED  IN  A  WOOD  SO  AS  TO  PBODUOE  USEFUL  AND  OBNA- 
MENTAL  EFFECT. 


2274.  Having  in  the  foregoing  section  made  a  few  remarks  as  to 
the  effects  of  underwood  in  plantations,  and  shown  that  it  may  be 
made  to  produce  either  good  or  bad  effects,  it  still  remains  to  be 
indicated  how  the  plants  generally  termed  underwood  may  be  dis- 
posed of  among  trees  so  as  to  prove  both  useful  and  ornamental. 
But  before  doing  so  we  shall  give  a  list  of  the  different  kinds  of 
plants  which  are  known  to  thrive  under  the  shade  of  trees,  and  are 
therefore  termed  underwood. 


Name  of  Speolea. 

aucuba  japonica, 
Laubsl  Bat, 
Box  Tbee, 
Dogwood, 
Ivy, 

HOLLT,  COMMON  GbEBN, 
POBTUOAL  LaUBEL, 

Evbbobebn  Pbivet, 
Laubustinus, 
Rhododendbon, 
Junifeb,  common. 
Yew  Tbbe,  common, 
Abbob-vita,  Ambbican, 
Butcheb's  Bboom, 
Eldbb, 
Scotch  Rose, 
Mahonia  a^uifoua, 

CoTONSABTEB,  of  80BTS, 

Philadelfhub,  of  so^ts, 
Snowbebbt, 

SPIBiBAy  of  BOBTS, 

Hazel,     . 

Hbmlock  Spbuce, 

PiNUS  PUMILIO,     . 
INOPB, 


Nature  of  Soil  In  which 
they  thrive  best. 

Any  loamy  soil,  if  dry. 

Do. 

Do. 

Do. 
Bare  rocky  parts. 
Rich  loam. 

Do. 

Do. 

Do. 
Peat  soil. 

Very  light  sandy  soil. 
Sandy  loam. 

Do. 

Do. 

Do, 
Rich  loam. 

•  Do. 
Any  dry  loam. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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2275.  The  above  list  contains  the  most  important  of  the  class  of 
shrubs  generally  called  underwood,  and  we  have  added  three  trees — 
namely,  the  hemlock  spruce,  the  Pinua  pumilio,  and  P.  inops — ^be- 
cause, from  their  spreading  habit  of  growth,  they  are  well  fitted  to 
produce  excellent  cover  in  plantations.     With  the  exception  of  the 
dogwood,  elder,  Scots   rose,    Philadelphus,  snowberry,   spiraea,  and 
hazel,  the  plants  named  are  all  evergreens.     In  planting  any  of  the 
sorts  named,  with  the  view  to  produce  shelter  upon  any  exposed 
point,  the  elder,  hazel,  and  pines  should  be  used,  because  they  are 
the  most  hardy  for  that  purpose.     Where  it  is  wished  to  cover  any 
bare  rocky  part  in  a  plantation  with  the  view  of  forming  cover  for 
game,  and  of  producing  an  ornamental  effect  at  the  same  time,  the 
ivy,  juniper,  yew  tree,  and  Scots  rose  should  be  planted,  or  the  hazel, 
if  considered  desirable,  all  these  thriving  well  on  such  parts ;  and 
where  general  groups  of  underwood  are  wanted,  whether  in  the  body 
of  the  plantations,  or  along  the  sides  of  the  roads  in  them,  the  other 
sorts  may  be  used. 

2276.  The  common   system  of  planting  imderwood  is  that  of 
scattering  promiscuously  among  the  trees  individual  specimens,  with- 
out any  regard  to  order.     To  this  system  we  object,  because  it  is 
neither  of  an  ornamental  nor  a  useful  character.     We  are  aware 
that  this  is  done  with  the  view  of  producing  a  general  cover  through- 
out for  the  protection  of  game,  but  it  is  seldom  that  the  plants  so 
dealt  with  grow  so  well  as  either  to  form  a  respectable  cover,  or  to 
be  ornamental  as  specimens ;  and,  besides,  where  underwood  is  found 
thus  generally  scattered  over  a  plantation,  it  has  more  the  effect  of 
retarding  and  interrupting  the  progress  of  the  proprietor  and  his 
friends  while  going  through,  than  of  adding  to  their  recreation.     We 
would  therefore  advise,  as  an  improvement  on  this  point  of  forestry, 
the  following  method,  which  is  decidedly  both  ornamental  and  use- 
ful : — First,  upon  any  exposed  point,  where  it  may  be  advantageous 
to  have  underwood  grown  for  the  purpose  of  producing  shelter,  have 
Piniis  pumilio  planted,  say  at  8  feet  apart,  and  made  up  between 
with  larch  to  4  feet  over  alL     The  larch,  from  growing  quicker  than 
the  pines,  will  have  the  effect  of  producing  shelter  to  them  for  a  few 
years,  and  thereby  cause  them  to  grow  up  more  quickly  than  they 
woidd  do  otherwise ;  and  as  the  larch  advance  upon   the  pines»  the 
former  can  be  thinned  out  and  gradually  dispensed  with  altogether. 
Second,  where  underwood  is  wanted  in  the  interior  of  a  plantation. 
either  for  the  purpose  of  cover  for  game  or  for  ornament,  plant 
groups  of  laurel  bay,  holly,  Portugal  laurel,  hemlock  spruce,   and 
evergreen  privet ;  keeping  each  kind  separately  in  a  mass  by  itaeli, 
to  the  extent  of  from  one-sixteenth  to  one-eighth  of  an  acre.     Wbete 
such  masses  are  planted,  the  trees  should  be  almost  altogether  dis- 
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pensed  with,  leaving  perhaps  only  one  tree  in  the  centre  of  each 
mass  of  evergreens;  for  let  it  be  understood,  that  although  the 
plants  above  named  will  generally  grow  under  the  shade  of  trees, 
they  are  more  likely  to  live  long,  and  become  bushy,  healthy  plants, 
when  the  trees  are  kept  well  off  them.  Third,  at  convenient  inter- 
vals along  the  sides  of  the  forest-rides,  have  groups  of  various  sizes 
planted,  giving  these  various  bondings  of  a  natural  character,  like 
plots  in  a  flower-garden;  and  at  well-chosen  points  of  view  from 
the  roads  have  slight  openings  made,  so  that  masses  of  evergreens  in 
the  interior  of  the  wood  may  be  brought  into  sight  In  thus  dispos- 
ing the  underwood  plants  into  masses,  care  should  be  taken  to  keep 
all  the  low-growing  sorts  next  to  the  rides — that  is,  such  as  the 
rhododendrons,  cotoneasters,  Philadelphus,  snowberry,  spiraea,  mahon- 
ias,  roses,  laurustinus,  and  aucubas;  and  in  order  that  a  natural 
variety  may  be  produced  by  the  plants  of  each  species  being  congre- 
gated in  a  mass,  two  or  three  arbor- vitaes  may  be  put  in  as  prominent 
plants  in  a  group  now  and  then,  especially  with  the  deciduous  sorts, 
which  would  produce  a  pleasing  and  graceful  effect ;  while,  in  some 
cases,  a  tree  growing  in  the  centre  of  such  a  group  might  be  clothed 
with  ivy,  which  also  has  a  graceful  effect  in  a  wood. 

2277.  Having  thus  briefly  stated  our  views  as  to  the  disposition 
of  underwood  in  plantations,  it  yet  remains  for  us  to  show  the 
advantages  of  such  a  system  over  the  usual  way  of  planting  them 
without  any  regard  to  order.     Where  bushes  of  any  kind  are  found 
growing  as  it  were  at  random,  in  a  plantation  among  trees,  they  have 
in  all  cases  the  effect  of  retarding  arboricultural  operations,  and  that 
to  a  very  great  extent,  as  we  have  often  experienced ;  and,  besides, 
they  have  a  great  tendency  to  prevent  a  free  current  of  air  passing 
through  among  the  trees,  causing,  as  it  were,  a  stagnated  state  of  air. 
Now,  by  the  system  of  growing  underwood  in  small  masses  as  we 
have  recommended  above,  these  bad  effects  are  prevented ;  for  as  it 
is  understood  that  these  masses  are  to  be  grown  at  pretty  wide  in- 
tervals, the  air  will  have  free  access  to  all  the  trees  growing  in  the 
spcices  between  them,  and  wood  operations  can  at  the  same  time  be 
carried  on  without  interruption.       Again,  the  proprietor  and    his 
friends,  when  in  pursuit  of  game,  can  have  no  straggling  thickets  of 
bashes  to  annoy  them ;  but  when  any  of  the  covers  are  beat,  they 
have  open  and  uninterrupted  spaces  between  each  group ;  while  the 
underwood,  in  consequence  of  being  planted  in  masses,  with  few 
trees  in  their  immediate  vicinity  to  injure  their  growth,  will  be  much 
more  bushy,  and  will  form  a  better  cover  than  bushes  scattered 
singly  over  the  ground.     In  an  ornamental  point  of  view,  the  system 
which  we  here  recommend  is  infinitely  superior.     By  having  shrubs 
planted  singly  and  at  random  over  the  ground  in  a  plantation  among 
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trees,  there  is  a  continued  sameness  and  confusion  presented  to  the 
eye ;  but  when  planted  in  well-defined  masses,  each  species  by  itself, 
there  may  be  made  a  continual  and  never-ending  variety  in  the 
scene ;  for  the  eye,  instecul  of  resting  upon  a  confused  sameness,  at 
once  alights  upon  a  beautiful  and  compact  mass  of  foliage,  baviDg 
its  outline  perfectly  portrayed  on  the  space  beyond  among  the  tall 
trees,  beyond  which  another  mass  may  appear  in  the  distance.  This 
part  of  forestry  is  generally  too  little  attended  to,  and  that  for  do 
other  reason  than  that  taste  is  required  to  bring  it  out ;  but  we  are 
glad  to  say  that  this  state  of  things  is  fast  improving. 
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CHAPTER   XXIIT. 

BKCTION  L — FBNCINO  OF  PARK  TREES,  BO  AB   TO  PROTECT  THEM  FROM 

DEER,  HORSES,  CATTLE,  ETC. 

2278.  There  are  few  landed  proprietors'  seats  in  Britain  so  perfect- 
ly adorned  with  all  the  known  ornamental  and  useful  sorts  of  trees, 
that  they  may  not  now  and  then  receive  an  additional  embellish- 
ment in  the  form  of  some  new  and  highly  interesting  foreign  species. 
Indeed,  however  complete  any  proprietor's  home  park  may  be  as  to 
its  collection  of  useful  and  ornamental  trees,  if  he  is  of  a  highly 
refined  taste  he  will  frequently  take  pleasure  in  transferring  good 
specimens  from  the  enclosures  of  his  shrubberies,  &c.,  where  they 
were  almost  hidden  from  view,  to  the  open  parks,  where  they  are 
sure  to  develop  themselves  to  advantage,  and  prove  in  no  small 
degree  ornamental,  by  their  contrast  with  other  larger  and  more 
common  sorts,  when  judiciously  arranged  among  them.  In  order  to 
protect  such  specimens  from  being  injured  by  cattle  that  may  be 
grazing  on  the  park  where  they  are  planted,  it  is  of  primary  import- 
ance for  their  future  welfare  that  they  have  a  fence  of  some  sort 
put  about  them  for  a  time  at  least.  It  is  more  particularly  under 
such  circumstances  that  we  would  here  recommend  the  fencing  of 
trees  on  a  park ;  for  it  must  be  admitted  that  a  tree  growing  without 
any  protection  whatever,  is  in  all  cases  a  more  agreeable  object  than 
one  having  a  fence  about  it.  Wherever,  therefore,  it  is  found  neces- 
sary to  have  single  trees  protected  for  a  time  from  the  eflfects  of 
animals  roaming  about  them,  that  should  be  done  upon  the  most 
ornamental  principle  that  can  be  devised. 

2279.  There  are  various  'methods  and  forms  practised  for  the 
protection  of  single  trees — from  the  simple  wooden  posts  with  rails, 
to  the  neat  and  highly  ornamental,  and,  we  may  say,  almost  invisible, 
fence  of  iron.  It  woidd  be  altogether  superfluous  to  enter  into 
detail  here  upon  all  the  variety  of  fences — or  guards,  as  they  are 
sometimes  ctJled — ^in  general  use  for  protecting  single  trees.  We 
shall  therefore  confine  our  observations  to  the  description  of  three 
sorts — namely,  the  octagonal,  the  square,  and  the  circular. 
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The  names,  as  given  above,  merely  indicate  the  shape  of  each 
sort :  therefore,  in  order  to  illastrate  their  size  and  general  construc- 
tion, it  will  be  necessary  to  give  a  figure  of  each,  with  a  few  remarks 
subjoined,  relative  to  how  they  are  applied  in  protecting  trees,  the 
materials  of  which  they  may  be  made,  and  the  expense  of  erecting 
in  each  case,  according  to  strength  and  height 

2280.  Fig.  173  is  a  plan  of  the  octagonal  form  of  tree-guard,  as 
we  have  had  them  made  for  protecting  very  young  specimens  on  the 
lawns  of  many  proprietors ;  and  it  is  an  exceedingly  ornamental 
form  when  well  made.  We  make  them  of  small  larch  thinnings,  in 
the  following  manner : — 

The  tree  is  planted  in  the  centre  of  the  octagon,  as  shown  at  a, 
in  fig.  173,  and  also  at  a  in  fig.  174,  which  last  is  a  section  of  the 


Fig.  178. 


Fig.  174. 


side  elevation  of  the  plan.  The  open  circle  about  the  tree  is  marked 
off  upon  the  ground  about  2  feet  in  diameter,  around  which  small 
posts  are  driven  in  so  as  to  form  an  octagon  in  that  part,  as  at  i,  in 
each  figure.  These  posts  may  be  from  2  to  3  inches  diameter, 
according  to  the  strength  required,  and  from  12  to  18  inches  high 
above  ground.  The  eight  small  posts  being  driven  into  the  ground 
so  as  to  form  an  octagon  of  about  2  feet  diameter,  corresponding 
ones  will  next  require  to  be  driven  in  upon  the  outer  circle,  as 
shown  in  each  of  the  two  figures  at  c  c :  these  may  also  be  from  2 
to  3  inches  diameter,  and  from  3  to  4  feet  high  above  ground, 
according  to  strength  required — that  is,  according  as  there  may  be 
sheep  only  to  guard  against,  or  deer,  &c.  The  octagon  being  formed 
by  the  posts  being  driven  in  both  upon  the  inner  and  outer  circle, 
and  the  diameter  of  the  figure  made,  measuring  from  any  two  of 
the  extreme  points,  say  10  feet,  the  next  part  of  the  work  is  to  have 
bearers  nailed  on  between  each  corresponding  pair  of  posts,  as  shown 
in  each  of  the  figures  at  d  d.  These  may  be  of  the  same  strengtli 
of  wood  as  the  posts  upon  which  they  rest  their  ends.     Next,  a  top 
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rail  is  to  be  nailed  on  the  outer  posts,  as  at  e  e,  in  each  of  the  figures, 
all  round,  so  as  to  bind  the  whole  together,  which  top  rail  we  shall 
suppose  to  be  2  i  inches  diameter.     The  other  three  courses  of  rails, 
as  ahovn  at  /,  g,  and  k,  should  be  made  proportionally  of  a  smaller 
size  as  they  recede  downwards  to  the  centre,  which  gives  the  work  a 
neater  and  lighter  appearance  than  if  the  whole  were  made  of  one 
dimensioiL      In  the  figure  above  there  are  only  four   horizontal 
courses  of  rails  shown ;  but  in  this  matter  the  taste  of  the  proprie* 
tor  may  be  consulted,  at  the  same  time  keeping  in  view,  that  if  the 
eight  spaces  forming  the  outer  boundary  of  the  octagon  are  not 
made  proof  E^ainst  the  encroachment  of  sheep,  the  horizontal  spars 
upon  the  inside  slope  must  be  made  so  ;  and  also  that,  if  it  be  found 
necessary  to  make  the  octagonal  guard  proof  against  the  encroach- 
ment of  rabbits,  hares,  &c,  that  is  very  simply  attained  by  driving 
in  a  few  extra  small  posts  on  the  inner  circle  forming  the  octf^on 
immediately  about  the  tree.     The  eight  squares  forming  the  outer 
boundary  of  the  octagon  may  be  made  of  an  ornamental  character, 
and  of  any  design  the  taste  of  the  proprietor  or  his  forester  may 
suggest     Ab  to  the  merits  of  this  description  of  tree-protector,  be- 
sides being  very  ornamental,  it  is  of  all  others  the  best  adapted  for 
the  admitting  of  free  and  uncon£ned  space  about  a  young  plant, — the 
whole  body  receding  from  the  plant,  as  it  were,  and  yet  producing 
perfect  protection  at  the  same  time.  We  would 
therefore  recommend  it  before  all  other  forms 
for  young  specimens  requiring  free  and  open 
and  nnconfined  space  for  the  development  of 
their  branches,     tn  parks  where  lai^e  cattle 
are  grazing,  the  diameter  of  the  octc^on  should 
be  increased,  so  as  to   prevent  them  from 
Teaching  the  branches  of  the  plant;  and  in 
such  a  case,  in  order  that  the  grass  growing 
upon  the  ground  occupied  by  the  octagon  may 
be  made  serviceable  to  sheep,  it  is  only  ne- 
cessary to  leave   open   spaces    between  the 
posts   forming  the    outer    boundary  of  the 
fignra    The  expense  of  erecting  octt^onal  tree- 
protectors  is  but  trifling  ;  for  the  wood  being 
laid  down,  a  man  will  easily  make  one  in  a  day. 
2281.  Fig.   175  represents  the  square  or 
four-sided  form  of  tree-protector,  which  is  not 
adapted  for  very  young  trees,  hut  for  trees  of 
a  considerable  size  only,  and  such  as  have  a 

stem  free  of  branches.     They  may  be  constructed  of  small  larch  thin- 
nings, as  in  the  former  case,  and  of  any  convenient  strength,  according 
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to  the  kinds  of  cattle  to  be  kept  back — say  of  wood,  2  iucIieB  diameter, 
and  3  feet  high  above  groond,  for  eheep  ;  and  of  2  ^  inches  diameter, 
and  from  5  to  6  feet  high,  for  deer,  horses,  or  oxen.  The  spare 
may  be  put  in  all  vertically,  or  with  four  uprights,  one  at  each 
comer,  and  having  others  nailed  on  at  convenient  and  proper  dis- 
tances horizontally,  according  as  taste  may  safest 

In  erecting  these,  care  should  be  taken  to  keep  them  at  least  8 
or  1 0  inches  from  the  stem  of  the  tree  at  any  given  part ;  for  if 
put  too  close  CHI,  animals  will  sometimes  gnaw  the  bark  throogh 
between  the  spars,  or  strip  it  off  wit^  their  horns. 

2282.  Fig.  176    represents  the  circular  form  of  tiee-protector, 
and  is  adapted  for  trees  of  a  considerable  size  only,  as  in  the  case 
of  the  square  form  already  referred  to.     They 
^'  are  sometimes  made  with  apara  altogether  ver- 

tical, having  a  hoop  to  bind  them  together  on 
the  top,  and  sometimes  with  four  or  more  up- 
r^ht  posts  driven  into  the  ground,  bound  by 
hoops  at  regular  intervals  between  top  and  bot- 
tom, as  in  the  case  of  the  figure  here  given — this, 
of  course,  being   altogether  a  matter  of  taste. 
Botb  the  four-sided  and  the  circular  forms  of 
tree-protectors  are  of  very  simple  constmctifHi, 
and  may  be  made  by  any  forester  by  means  of 
small  larch  thinnings  from  the  young  planta- 
tions ;  and  any  active  man  will  make  at  least 
six  in  a  day.     In  what  has  been  stated  above 
relative  to  tree-guards,  we  have  considered  them 
to  be  made  of  wood  only  ;  but  where  a  superior 
style  is  an  object,  they  should  be  made  of  iron, 
painted  green,  so  as  to  make  them  almost  in- 
visible at  any  considerable  distance.     Made  of 
iron,  they  could  not,  of  course,  be  so  neatly 
done  and  fitted  up  by  any  forester;  therefore 
those  proprietors  who  wish  to  have  tree^oaids 
of  an  elegant,  light,  and  airy  appearance,  we 
would  recommend  to  apply  to  any  manufacturer 
of  iron  goods,  as  most  of  them  keep  on  band, 
for  the  purpose,  a  great  variety  of  articles  of  the  kind,  at  various  prices, 
according  to  streugth  and  height,  &c.     The  prices  of  the  tree-guards 
of  the  square  and  circular  forms   are   generally  from  lOs.  to  30s. 
made  of  iron.     The  octagonal  form  is  not,  however,  generally  made, 
except  to  order :  we  have  had  them  made  lately  of  iron  at  prices 
varying  from  608.  to   11  Os.,  according   to  height  and  strengUi   of 
material. 
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BBCTION   II. — HOW   TO   PREVENT   DEER,    HARES,   AND   RABBITS.  FROM 

INJURING  TOUNG   TREES. 

2283.  On  most  estates  where  game  is  preserved  to  any  consider- 
able extent,  there  is  often  experienced,  especially  in  the  neighbour- 
hood of  the  home  grounds,  great  difficulty  in  getting  a  crop  of  young 
trees  to  succeed  satisfactorily,  in  consequence  of  hares  and  rabbits 
eating  their  bark  and  young  branches ;  and  in  parks  kept  for  deer, 
during  severe  winters  we  have  often  seen  these  animals,  if  not 
well  supplied  with  food,  gnaw  the  bark  from  old  trees,  much  to 
the  injury  of  many  fine  healthy  specimens. 

2284.  We  have  so  frequently  been  asked  by  proprietors  and 
their  foresters  as  to  how  young  trees  may  be  best  preserved  from  the 
attacks  of  hares  and  rabbits  in  a  plantation,  and  as  to  how  deer  may 
be  prevented  from  eating  the  bark  from  older  ones,  that  we  have 
devoted  our  attention  especially  to  the  subject,  with  the  view  of 
giving  our  experience  on  it  in  this  work,  and  we  are  now  prepared 
to  state  the  result  of  such  experiments  as  we  have  made. 

2285.  The  result  of  the  many  experiments  we  have  made  on 
tMs  subject  may  be  summed  up  thus :  That  hares  and  rabbits  may 
be  prevented  from  eating  the  bark  and  young  shoots  from  young 
trees  by  the  frequent  application  of  a  mixture  of  cow-dung  and 
soot,  in  equal  proportions,  made  thin  enough  with  water  to  admit 
of  its  being  applied  to  the  trees  with  a  brush,  in  the  form  of  a 
regular  coating  over  the  bark,  so  far  as  the  animals  can  reach  to 
interfere  with  it,  but  that  the  operation  is  so  expensive  as  to  make 
it  desirable  that  the  animals  should  be  destroyed  rather  than  incur 
such  expenditure,  at  least  where  there  is  a  large  extent  of  planta- 
tion to  be  operated  on.  Where  only  a  few  trees  are  to  be  protected 
the  case  is  different,  and  the  process  may  with  propriety  be  per- 
severed in  till  they  are  so  strong  as  to  be  out  of  danger. 

2286.  The  mixture  described  is,  when  applied  to  the  bark  of 
trees,  as  effectual  in  preventing  deer  from  injuring  them  as  it  is  in 
the  case  of  hares  and  rabbits,  as  we  have  often  had  occasion  to  prove, 
but  the  matter  requires  to  be  applied  frequently  in  order  to  keep 
it  effectual. 

2287.  Various  other  mixtures  have  been  used  for  the  purpose 
under  notice,  with  different  degrees  of  success,  but  with  the  excep- 
tion of  the  one  described  they  had  all  less  or  more  an  injurious 
effect  on  the  healthy  action  of  the  bark  of  the  trees  to  which  they 
were  applied,  and  therefore  we  in  no  case  use  them  ourselves,  nor 
recommend  them  to  others.  The  mixture  of  cow-dung  and  soot  we 
have  found  to  have  no  bad  effect  whatever  on  the  health  of  the  trees 
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to  which  it  may  be  applied ;  and  as,  when  frequently  applied  to  the 
bark,  it  prevents  deer,  hares,  and  rabbits  from  interfering  with  them, 
we  recommend  it  as  a  safe  and  certain  preventive. 

2288.  Wire-netting  can  always  be  applied  to  prevent  hares  and 
rabbits  getting  into  a  plantation,  but  of  course  in  this  case  the 
plantation  requires  to  be  entirely  surrounded  with  it  in  order  to 
keep  the  animals  out  We  have  in  many  instances  had  small  planta- 
tions entirely  enclosed  with  the  netting,  and  succeeded  perfectly  in 
preventing  them  getting  in  to  injure  the  trees ;  but  on  a  large  scale 
this  becomes  expensive,  and  is  the  less  likely  to  be  successful,  not 
being  so  easily  looked  after  as  in  the  case  of  a  small  enclosure. 
Wire-netting  may  be  applied  also  to  protect  large  trees  from  deer 
in  a  park,  by  fixing  it  round  the  specimens  high  enough  to  pre- 
vent the  animals  reaching  the  bark  above  it 

2289.  Every  landed  proprietor  who  wishes  to  be  really  success- 
ful in  the  rearing  of  his  plantations,  should  destroy  the  animals  here 
referred  to ;  as  by  doing  this,  much  labour  and  expense  would  be 
avoided  in  replanting.  We  are  glad  to  have  it  to  state  here^  how- 
ever, that  many  proprietors  are  now  destroying  the  hares  and  rab- 
bits on  their  estates,  in  order  to  prevent  injury  being  done  to  their 
plantations  by  these  animals.  Were  all  landed  proprietors  to  look 
to  their  interests  in  this  way,  no  injury  would  ever  be  complained  of 
in  respect  to  their  young  plantations. 
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CHAPTER    XXIV. 

8E0TI0N   I. — ^HIKTS  IN  BEFEBBNGE  TO  THE  FELLINO  OF  TIMBER. 

2290.  In  the  sections  on  the  thinning  of  plantations  enough  has 
been  said  in  regard  to  the  mode  of  felling  we  recommend  for  small 
trees  to  be  removed  from  the  respective  crops,  and  therefore  we  need 
not  again  advert  to  that  branch  of  the  subject,  but  proceed  to  give  a 
few  short  recommendations  in  regard  to  the  felling  of  large  trees,  or 
such  as  may  be  properly  called  Timber — a  designation  which  em- 
braces aU  trees  that  will  measure  6  inches  on  the  side  of  the  square, 
and  upwards. 

2291.  In  felling  timber  trees, — ^whether  thinnings  from  a  plantation 
of  considerable  age,  or  a  matured  crop  to  be  cleared, — the  operation  may 
be  performed  either  by  the  proprietor's  own  woodmen  by  day  labour, 
or  by  a  party  to  whom  the  work  may  be  let  by  contract,  according  to 
the  special  circumstances  of  the  case. 

2292.  If  the  timber  to  be  felled  is  thinnings  from  a  plantation  of 
valuable  and  promising  trees,  it  will  generally  be  found  most  desirable 
to  have  the  work  done  by  the  proprietor's  own  servants,  and  under 
the  eye  of  the  forester  or  his  foreman,  who  are  more  likely  to  see  that 
the  felled  trees  do  not  injure  the  standing  ones,  than  another  and  a 
strange  party  would  be. 

2293.  When  the  timber  to  be  felled  is  a  clearance  of  old  and 
matured  trees,  it  will  be  found  more  economical  to  have  the  work 
done  by  contract  than  by  employing  men  by  the  day ;  and  this  sort 
of  work  may  be  contracted  for  either  at  a  certain  rate  per  tree,  or  at 
so  much  for  the  cutting  of  the  whole  number  of  trees  to  be  felled. 

2294.  We  have  often  seen  serious  disputes  arise  betwixt  pro- 
prietors and  wood  merchants,  when  the  former  sold  their  timber  to 
the  latter  on  the  understanding  that  it  was  to  be  feUed  for  them  in  a 
certain  manner,  and  within  a  certain  time ;  and  therefore  we  strongly 
recommend  that  no  proprietor  should  undertake  to  fell  trees  as  a 
clearing  for  a  timber  merchant,  as  if  he  do,  the  timber  merchant  will, 
in  all  probability,  discover  ways  and  means  to  find  fault  either  with 
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the  mode  of  doing  the  work,  or  in  regard  to  the  time  specified,  and 
consequently  manage  to  have  the  price  of  the  timber  reduced  on  such 
a  pretext.  The  better  way,  therefore,  is  to  arrange  that  the  timber 
merchant  shall  cut,  manufacture,  and  carry  away  his  trees  himself, 
and  to  bind  him  to  do  the  work  of  felling  to  the  satisfaction  of  the 
forester,  and  within  a  given  time. 

2295.  When  the  timber  is  sold  by  measurement  at  a  certain  rate 
per  cubic  foot,  a  proper  and  clear  understanding  should  be  entered 
into,  as  to-^first,  the  allowance  to  be  made  for  the  thickness  of  the 
bark;  second,  what  size  of  branches  are  to  be  measured  as  timber; 
third,  how  far  out  to  the  small  ends  of  the  trees  the  measurements 
are  to  be  taken ;  fourth,  the  allowance  to  be  made  for  any  unforeseen 
rot  or  other  deficiency  in  the  trees ;  and,  fifth,  whether  the  branches 
are  to  belong  to  the  proprietor  or  the  timber  merchant.     On  all  these 
points  we  have  seen  very  important  disputes  arise ;  and  we  therefore 
think  it  necessary  to  record  the  fact  here,  that  unless,  in  the  case  of 
selling  by  measurement,  the  forester  guard  himself  by  previously  en- 
tering into  a  proper  understanding  with  the  wood  merchant  on  all 
these  points,  the  latter  will  easily  take  advantage  of  him,  and  in  all 
probability  manage  to  make  himself  right  in  the  dispute.     AU  dis- 
putes on  the  points  specified  can,  however,  be  obviated  by  selling  at 
a  certain  rate  per  tree,  or  at  so  much  for  the  whole  lot  of  trees  to  be 
disposed  of;  and  under  skilful  valuation  we  have  generally  found 
this  the  better  arrangement  for  all  parties. 

2296.  Whether  timber  is  felled  by  the  proprietor's  own  woodmen 
or  by  the  purchaser,  the  forester  should  compel  the  parties  to  cut  the 
trees  as  low  as  possible,  both  in  order  to  insure  the  largest  possible 
quantity  of  timber  being  realised  from  them,  and  to  present  an  even 
and  equal  surface  of  the  ground  after  the  timber  is  removed.  Iliis 
can  be  always  accomplished  by  clearing  away  from  the  bottoms  of 
the  trees  with  a  spade  the  turf  or  earth  that  may  be  likely  to  inter- 
fere with  the  axe  and  saw  in  the  operation  of  felling  low,  and  by 
hewing  well  down  with  the  axe  all  the  tops  of  the  roots  standing  up 
and  projecting  above  the  ground,  and  forming  the  junction  with  the 
stem.  This  should  be  done  to  such  an  extent  that  the  circle  of  the 
stem  of  the  tree  to  be  felled  shall  be  equal  down  to  the  earth,  when  it 
can  be  cut  through  with  the  cross-cutting  saw  in  the  usual  way. 

2297.  Singular  as  it  may  seem  that  timber  merchants  should  fell 
their  trees  in  such  a  way  as  to  leave  from  6  to  12  inches  of  the 
bottom  timber  of  each  standing  above  ground  on  the  stocks,  still  it  is 
a  fact  that  they  generally  do  so  when  left  to  themselves  in  the  de- 
partment of  felling  their  trees  off  root.  This  arises,  perhaps,  partly 
from  their  want  of  knowledge  in  that  branch  of  timber  manufacture, 
partly  from  their  being  imposed  upon  by  the  men  to  whom  they  let 
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the  work,  partly  from  a  careless  habit,  and  partly  from  a  desire  to 
have  the  work  done  on  the  cheapest  scale  possible ;  as  it  must  be 
admitted  that  to  do  the  work  properly,  as  described  under  paragraph 
2296,  the  trees  will  cost  more  than  when  done  in  an  opposite  way. 
Still,  we  have  often  been  surprised  to  see  the  want  of  foresight  shown 
in  such  cases ;  and  we  refer  to  it  in  order  to  prepare  foresters  for 
looking  after  their  employers'  interests  in  this  branch  of  forestry — as  it 
must  be  kept  in  view  that,  in  felling  a  large  tree,  if  6  inches  of  the 
bottom  is  left  on  the  stock,  this  will,  in  all  probability,  lessen  the 
value  of  it  to  the  extent  of  the  price  of  1  foot  of  timber ;  which,  in 
a  plantation  of  some  thousands  of  trees,  will  amount  to  a  loss  more 
than  the  forester's  yearly  salary ;  hence  the  necessity  of  attention  to 
such  seemingly  small  matters. 


8BCTI0N  IL — THE  AFPLIOATION   OF  WATER  AND  STEAM   POWERS  TO  THE 

MANUFACTURE   OF  TIMBER 

2298.  On  any  property  having  a  large  extent  of  woods,  it  becomes 
absolutely  necessary  to  have  some  power  or  powers  established  for  the 
conversion  and  manufacture  of  the  timber  as  it  falls  to  be  disposed 
of ;  such  power  is  obtained  from  machinery,  propelled  either  by  water 
or  steam,  according  to  circumstances. 

2299.  Where  there  is  a  large  extent  of  wood  to  dispose  of,  at  and 
approaching  maturity,  and  where,  in  its  neighbourhood,  there  is  a 
water-run  of  sufficient  magnitude  to  propel  sawing  machinery,  it  will 
be  generally  found  most  economical  to  make  use  of  such  a  power,  as 
a  given  amount  of  power  is  more  simply  and  cheaply  secured  from 
the  application  of  water  to  a  large  wheel  than  it  is  from  that  of  steam 
machinery,  which  is  always  complicated,  and  therefore  more  expen- 
sive, than  a  simple  water-wheel,  both  at  the  outset,  and  afterwards  to 
maintain  in  perfect  working  order. 

2300.  Fixed  sawing  powers  are,  however,  in  many  cases  disad- 
vantageous for  the  manufacture  of  timber,  and  this  must  always  be 
the  case  where  the  several  plantations  on  a  property  are  each  com- 
paratively small ;  as,  from  the  sawing  power  being  stationary,  there 
can  be  no  great  supply  of  timber  got  for  it  without  a  great  outlay  in 
carriage.  When  considerable  distances,  therefore,  intervene  betwixt 
the  plantations,  and  where  they  are  each  comparatively  small,  it 
becomes  desirable  to  use  what  may  be  termed  a  portable  steam  saw- 
ing power,  whereby  the  sawing  power  may  periodically  be  placed 
near  the  timber,  at  no  great  cost  for  change  of  position,  instead  of 
the  masses  of  timber  being  carried  to  the  sawing  power. 

2301.  Whether  a  fixed  water-power,  a  fixed  steam-power,  or  a 
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portable  steam-power,  should  be  used,  will  always  depend  upon  the 
nature  and  character  of  the  woods  to  be  operated  on,  as  well  as  upon 
their  relative  extent  and  position.  Where  the  supply  of  wood  to  be 
manufactured  is  likely  to  keep  good  for  a  considerable  number  of 
years,  where  there  is  a  plentiful  supply  of  water,  and  where  the 
carriage  is  not  likely  to  exceed  a  distance  greater  than  from  1^  to  2 
miles  at  farthest,  it  is  better  to  use  a  fixed  power  than  a  portable 
one ;  as,  generally  speaking,  a  much  cheaper  power  can  be  applied 
from  a  fixed  engine  than  from  a  portable  one,  and,  besides,  the  former 
is  generally  more  easily  maintained  than  the  latter,  and  less  likely  to 
get  out  of  order. 

2302.  Where  the  plantations  are  each  comparatively  small,  and 
where  they  are  far  apart,  it  will  be  found  advantageous  to  use  a 
locomotive  steam-power  for  manufacture,  which  can  be  removed  from 
one  plantation  to  another  as  wanted. 

2303.  The  advantages  of  proper  sawing  powers  in  large  woods  to 
be  cut  down  are  immense ;  wherever  these  are  not  provided,  the  price 
realised  must  be  small  Where  there  are  large  tracts  of  wood  with- 
out sawing  powers  for  conversion  and  manufacture,  the  principal 
obstacle  to  the  ready  sale  of  the  timber  is  the  great  amount  of  outlay 
necessarily  incurred  by  the  purchaser  for  its  removal  in  the  original 
rough  state,  and  at  the  same  time  his  incapacity  to  get  rid  of  a  great 
bulk  of  what  is  to  him  useless  wood,  in  the  form  of  the  outer  slab. 
Where  the  purchaser  has  the  use  of  a  sawing  power  on  the  ground 
where  his  wood  is  cut,  this  obstacle  is  done  away  with,  and  he  can, 
with  comparatively  little  trouble,  relieve  himself  of  all  the  valueless 
portion  of  his  purchase,  and  at  once  convert  it  into  a  proper  and 
marketable  state. 

2304.  A  very  great  advantage  gained  by  the  proper  and  judicious 
application,  whether  of  steam  or  water  power,  to  the  manufoctuie  of 
timber,  is  that  of  converting  even  the  refuse  of  the  trees — slabs  and 
tops — ^into  useful  and  saleable  purposes,  such  as  staves  and  small 
boards  for  packing-boxes. 

2305.  The  cost  of  sawing  powers  varies  according  to  their  cap- 
ability to  do  work.  Generally  speaking,  however,  a  good  fixed  saw- 
mill, propelled  by  water,  and  of  twenty-horse  power,  may  be  erected 
for  about  £500.  A  fixed  steam-power,  of  similar  capabilities,  will 
cost  from  £600to£700,  or  even  more,  according  to  circumstances^ 
while  a  good  portable  one  of  similar  power,  with  mill-sheds  and 
machinery  complete,  may  cost  from  £800  to  £1500,  according  to 
the  quality  of  the  materials  used  in  constructing  it,  and  according 
to  its  capacity  and  convenience. 

2306.  It  would,  we  think,  be  superfluous  in  a  work  of  this  kind 
to  give  plans  and  specifications  for  sawing  powers  suitable  for  the 
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manufacturing  of  timber  into  the  various  forms  in  which  it  is  used, 
seeing  that  very  great  improvements  in  the  appliance  of  this  depart- 
ment of  machinery  are  taking  place  every  now  and  then,  and  that 
the  description  of  machinery  which  might  be  recommended  would  be 
adapted  only  to  the  cases  of  a  few,  and  could  not  possibly  meet  the 
views  and  requirements  of  a  tithe  of  my  readers.  We  have  therefore 
to  recommend  to  proprietors  and  their  foresters,  who  contemplate 
erecting  sawing  powers  for  the  manufacture  of  their  timber,  to  com- 
municate with  a  respectable  manufacturer  of  sawing  machinery  on  the 
subject. 


SBGTION   IIL — SHOULD   LilNDED  PROPRIETORS  MANUFACTURE  THEIR 

OWN  TIMBER  1 

2307.  The  heading  of  this  section  is  a  question  that  has  so  often 
been  put  to  us  by  proprietors,  that  we  think  it  desirable  to  answer  it 
by  treating  the  subject  of  it  as  a  separate  section,  and  in  this  to  record 
our  opinion  for  the  use  of  all  into  whose  hands  this  work  may  fall. 

2308.  We  have  known  cases  in  which  proprietors  who  manufac- 
tured their  own  timber  for  sale,  realised  a  greater  amount  from  it  in 
this  way  than  they  did  by  selling  it  in  the  round  state  to  timber 
merchants ;  but  for  every  one  such  case  we  have  known  ten  in  which 
the  proprietors  lost  heavily  by  manufacturing  on  their  own  account, 
and  in  which  they  realised  double  the  annual  amount  from  their 
woodlands  after  abandoning  the  manufacture  of  their  timber,  and 
adopting  the  plan  of  selling  it  in  the  round  state  to  timber  merchants, 
who  manufactured  it  for  themselves. 

2309.  This  will  appear  evident,  when  we  point  out  that  any  pro- 
prietor, in  manufacturing  his  own  timber,  must  at  all  times  be  sub- 
ject to  the  guidance  of  his  servant  who  has  the  management  of  such 
an  establishment,  as  it  is  not  understood  nor  expected  that  he  is  either 
to  do  the  work  or  make  bargains  in  regard  to  it  himself.  From  this 
it  follows,  that  if  a  proprietor  is  so  fortunate  as  to  secure  the  services 
of  a  really  judicious  and  skilful  person  to  superintend  the  manage- 
ment of  his  wood  manufacture,  he  may  be  able  to  realise  the  highest 
possible  return  from  it ;  and  that  if  he  should  be  so  unfortunate  as 
to  put  the  establishment  into  the  hands  of  a  man  of  an  opposite 
character,  he  is  sure  to  lose  by  the  transaction  to  a  very  large  extent, 
as  we  have  very  often  had  occasion  to  witness. 

2310.  Some  time  ago  we  were  called  out  to  inspect  the  woodlands 
on  an  extensive  property,  and,  after  examining  them,  we  found  them 
in  the  worst  possible  condition,  from  large  quantities  of  comparatively 
young  trees  having  been  injudiciously  cut  down  from  the  young  and 


784  SHOULD  LANDED  PROPRIETORS 

growing  plantations,  for  the  purpose  of  supplying  extensive  orders 
that  had  been  received  at  the  saw-mills,  several  of  which  were  estab- 
lished on  the  property,  and  kept  in  the  proprietor's  own  hands.  The 
forester  had  the  management  of  them,  and  made  all  bargains  in  re- 
spect to  the  sales  of  the  timber  manufactured  at  them,  as  well  as 
directed  the  cutting  of  the  trees  in  the  woods  for  this  purpose ;  and 
this  had  gone  on  for  several  years  previous  to  our  visiting  the  place. 

2311.  On  further  examining  into  the  state  of  this  establishment 
for  the  manufacture  of  the  proprietor's  own  timber,  we  found  that  a 
large  amount  of  expenditure  had  been  incurred  every  year  in  the 
carriage  of  the  timber  from  the  different  woods  to  the  saw-mills,  and 
that  all  the  work  had  been  done  by  day-labour ;  the  result  being  that 
from  several  thousands  of  acres  under  valuable  woods,  only  about 
£1000  per  annum  of  clear  income  had  been  realised. 

2312.  As  the  results  of  this  establishment  to  the  proprietor  were 
quite  in  keeping  with  those  of  many  others  of  the  same  sort  which 
we  examined,  we  think  it  right  to  show  more  particularly  how 
such  establishments  are  generally  conducted,  and  especially  how  it 
was  that  the  one  referred  to  did  not  result  more  satisfactorily  than 
it  did,  which  will  cause  the  example  under  notice  to  stand  out  as  a 
beacon  to  other  proprietors  who  may  find  themselves  similarly  cir- 
cumstanced in  regard  to  their  saw-mills. 

2313.  We  found  that  the  horses  kept  for  the  carriage  of  the  trees 
from  the  woods  to  the  mills  were  the  proprietor's  own,  and  fed  at 
a  high  rate  of  expense ;  that  they  brought  but  light  loads  from  the 
woods,  and  seldom  wrought  when  the  weather  was  wet,  or  such  as  the 
men  with  them  could  not  work  comfortably  in.  The  men  engaged 
cutting  the  trees  in  the  woods  were  paid  by  the  day ;  a  certain  num- 
ber of  them  were  kept  regularly  employed  in  this  way ;  and  they 
assisted  in  loading  the  carts  as  they  arrived  from  the  mills.  In  the 
mills  we  found  that  the  sawyers  were  also  employed  by  the  day,  that 
they  stopped  the  work  of  sawing  always  when  the  carts  with  the 
wood  arrived,  in  order  to  assist  in  unloading  them,  and  that  every 
man  took  the  work  quietly  and  easily  as  it  best  suited  his  comfort. 
Now,  let  us  compare  this  state  of  things  with  that  of  another  saw- 
mill establishment  which  we  visited  the  other  day,  and  which  is  kept 
by  a  timber  merchant  who  buys  timber  from  landed  proprietors,  and 
manufactures  it  upon  his  own  account 

2314.  We  found  that  he  kept  no  horses  of  his  own,  but  contracted 
with  a  party  who  kept  them  for  the  carriage  of  all  his  timber  from 
the  woods  to  the  miU,  either  at  a  certain  rate  per  tree,  per  ton,  or  per 
cubic  foot.  He  also  contracted  for  the  felling  and  pruning  of  all  liis 
trees  in  the  woods,  at  a  rate  per  tree,  or  per  foot,  and  had  nothing  to 
do  with  the  loading  of  the  timber  on  the  carts.     In  the  saw-mill  w^e 
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found  every  individual  striving  to  his  utmost  in  his  own  department 
of  the  work,  all  the  cutting  up  of  the  timber  having  been  contracted 
for  at  a  price  per  1000  superficial  feet,  according  to  the  thickness  of 
the  boards,  &c.,  or  at  so  much  per  sleeper,  &c.  &c.,  every  part  of  the 
work  being  conducted  in  this  way. 

2315.  The  difference  in  the  modes  of  working,  as  explained  in 
the  two  preceding  paragraphs,  at  once  shows  why  the  saw-null  estab- 
lishment of  the  landed  proprietor  was  so  expensive,  and  why  he  did 
not  realise  so  much  income  from  it  as  he  should  have  done.  It  was 
because  his  servants  made  the  whole  work  subservient  to  their  own 
comfort,  and  did  not  study  his  interest,  but  their  own  ease.  And  yet 
the  men  employed  did  not  realise  nearly  such  a  high  rate  of  ws^es  as 
those  employed  by  the  wood  merchant  did ;  and  the  latter  class  was 
really  more  comfortable  than  the  former.  The  proprietor's  men  had 
only  2a  per  day,  while  the  wood  merchant's  made  from  3s.  to  3s.  6d. 
each.  In  short,  the  timber  merchant's  establishment  was  conducted 
upon  a  sound  and  economical  principle,  while  that  of  the  proprietor 
was  not ;  hence  the  former  made  a  considerable  profit  from  his  tim- 
ber, even  after  paying  a  high  price  for  it,  while  the  latter  did  not 
realise  more  than  the  half  of  the  real  value  of  his  wood.  This,  we 
think,  is  enough  to  point  out  that,  unless  a  saw-mill  establishment  be 
properly  conducted,  it  is  more  likely  to  become  a  loss  to  its  proprietor 
than  a  gain ;  and  we  should  therefore  at  once  give  it  as  our  opinion 
that  proprietors,  unless  they  can  secure  the  services  of  really  ex- 
perienced, judicious,  and  efficient  men  for  the  manufacture  of  their 
timber,  should  on  no  account  undertake  it. 

2316.  We  are  prepared  to  prove  that,  generally  speaking,  it  will 
hold  true,  that  a  proprietor  of  woods  will  realise  more  from  them  by 
selling  his  wood  in  the  round  state,  than  by  manufacturing  it  himself 
and  selling  it  afterwards. 

2317.  A  proprietor  having  saw-mills  upon  his  estate  should  let 
them  to  such  timber  merchants  as  purchase  the  round  timber  from 
him,  at  a  certain  annual  rent.  This  is  our  own  mode  of  going  to 
lieork,  and  we  find  it  the  most  advantageous  to  our  employer. 

2318.  It  is  often  of  advantage  to  a  proprietor  that  he  have  a  small 
saw-mill  for  manufacturing  such  timber  as  he  may  require  for  estate 
purposes ;  but  as  this  is  not  understood  to  be  kept  for  manufacturing 
for  sale,  but  merely  for  home  convenience,  the  result  is  more  likely 
iio  be  beneficial  than  otherwise,  when  under  the  superintendence  of  a 
judicious  forester. 

2319.  But  even  although  the  result  in  regard  to  the  manufacturing 
of  timber  were  to  be  generally  otherwise  to  the  proprietor  than  has 
'been  stated,  we  would  distinctly  say  that  where  an  open  sale  is  at  all 
t^imes  kept  by  a  proprietor  of  woods,  it  is  almost  impossible  for  him 

3d 
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to  have  his  plaBtations  reared  on  a  right  and  profitable  principla 
When  an  order  comes  in  for  a  certain  class  of  wood,  the  foresters  are 
sent  out  to  procore  it  from  a  certain  plantation,  from  which  it  is  taken 
without  due  regard  to  the  welfare  of  the  crop ;  and  it  therefore  fol- 
lows that  the  crop  of  all  the  plantations  so  dealt  mth  is  injured  to  a 
large  extent,  and  never  afterwards  comes  to  such  an  ultimate  value  as 
it  would  have  done  had  it  not  been  interfered  with  to^supply  orders. 
We  have  seen  this  so  often  done,  that  we  here  raise  our  voice  against 
such  a  mode  of  dealing  with  plantations.  We  have  seen,  where 
saw-mills  were  kept  by  the  proprietor  for  the  manufacture  of  timber 
on  his  own  account,  the  foresters  sent  out  to  cut  trees  of  a  certain 
size,  from  a  plantation  that  had  been  thinned  only  one  year  previously, 
which  could  not  be  properly  spared  from  the  crop,  and  which  oughts 
therefore,  to  have  stood  for  other  two  or  three  years,  but  were  wanted 
to  complete  an  order.  This  certainly  was  the  worst  possible  manage- 
ment ;  still  it  is  adopted  where  saw-mills  are  kept  by  proprietors,  and 
is  one  of  the  causes  of  the  wretched  state  in  which  we  find  the  woods 
on  many  properties. 

2320.  We  shall  conclude  this  section  by  remarking  that  few  pro- 
prietors who  keep  saw-mill  establishments  on  their  estates  are  aware 
of  the  damage  that  is  done  to  their  plantations  by  their  foresters 
taking  in  orders,  and  supplying  them  from  such  of  the  woods  as  will 
produce  the  class  of  trees  wanted  at  the  time.  The  orders  are  gener- 
ally undertaken  without  much  previous  consideration  on  the  part  of 
the  forester  as  to  whether  the  trees  are  to  be  had  without  doing 
damage  to  the  plantations  or  not ;  and,  once  undertaken,  the  order 
must  be  executed,  and  for  this  the  trees  must  be  cut  from  some  one 
or  other  of  the  plantations,  whether  they  can  be  judiciously  spared  or 
not.  And  the  result  generally  is,  that  the  plantations  are  searched 
all  over  for  certain  trees,  the  removal  of  which  is  generally  a  greater 
loss  to  the  proprietor  than  can  be  made  good  by  any  vdue  got  for 
them  at  the  time. 

BEOTION  IV. — THE   PRSPARING  OF  TIMBER   FOR  BETTER  PRESERVATION. 

2321.  Timber  of  well-matured  growth,  if  sawn  up  immediately- 
when  felled,  and  properly  seasoned  and  preserved  from  wet  after- 
wards, will  last  for  a  great  number  of  years ;  or  if  it  be  kept  ooa— 
stantly  saturated  with  water,  it  will  last  fully  as  long  as  when  k^^ 
perfectly  dry,  and  perhaps  much  longer.     The  best  timber,  however, 
if  exposed  to  alternate  changes  of  wetness  and  dryness,  will  last  bixt 
a  comparatively  short  time,  as  in  the  case  of  posts  for -fences,  rail  way « 
sleepers,  &c.  &c.     It  has  therefore  become  a  matter  of  very  consider^ 
able  importance  to  railway  companies,  miners,  and  others  who  use 
wood  to  a  large  extent,  to  adopt  some  process  of  preparing  th^ir 
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timber  before  they  use  it;  and  on  this  subject  many  experiments 
have  been  tried,  and  many  ingredients  used,  some  with  considerable, 
and  others  with  little,  effect.  As  this  is  a  subject  on  which  there  is 
yet  a  great  want  of  correct  information,  and  on  which  there  is  a  great 
variety  of  opinion  as  to  results  of  experiments,  even  among  those  who 
have  used  the  same  preparations  for  preserving  their  timber,  we  shall 
confine  our  remarks  on  it  chiefly  to  our  own  experience,  and  to  reli- 
able information  received  from  respectable  parties. 

2322.  We  have  invariably  found  that  timber,  of  all  kinds  and 
ages,  will  rot  much  sooner  if  used  with  the  natural  sap  in  it,  than  it 
will  if  seasoned,  although  it  should  afterwards  be  saturated  with 
water  and  subjected  to  alternate  wetness  and  dryness — this  proving 
that  the  natural  sap  of  any  tree  is  a  more  rapid  decomposer  of  its 
own  timber,  after  its  vitality  has  ceased  to  act,  than  common  water 
is,  and  that  a  very  considerable  advantage  is  to  be  gained  in  this 
respect  by  drying  all  timber  before  using  it,  for  whatever  purpose. 

2323.  We  have,  in  an  especial  manner,  to  call  the  attention  of 
railway  companies,  miners,  and  estate  agents,  to  this  fact,  that  all 
sorts  of  timber,  having  Us  natural  mp  eocpdled^  will  last  afterwards, 
aUJumffh  subjected  to  wetness,  at  least  one-third  longer  than  if  used  with 
the  natural  sap  in  it.  This  is  a  fact  that  does  not  seem  to  be  un- 
derstood by  parties  generally  who  use  wood  for  outdoor  and  pit  pur- 
poses ;  if  it  was  recognised  by  them,  we  do  not  think  they  would 
allow  their  sleepers  and  props  to  be  used  so  soon  after  they  are  cut 
from  the  trees  as  we  generally  find  them,  and  this,  of  course,  very 
much  to  their  own  disadvantage  and  loss. 

2324.  The  principle  of  preserving  timber  from  the  effects  of  alter- 
nate wetness  and  diyness  is,  therefore,  to  expel  the  natural  sap,  and 
afterwards  to  fill,  as  far  as  practicable,  the  open  vessels  of  the  woody 
fibre  with  some  substance  known  to  have  the  effect  of  preserving  the 
tissues-from  natural  decomposition;  and  of  course  this  filling  up  of 
the  vessels  of  the  wood  can  only  be  effected  by  their  absorbing  the 
substance  to  be  used  in  the  state  of  solution  in  water,  or  by  its  being 
forced  into  them  by  pressure.  One  advantage  to  be  gained  from  the 
adoption  of  such  a  mode  is,  that  the  younger  the  timber,  the  more 
open  is  the  fibre  of  the  wood,  and  therefore  the  greater  the  quantity 
of  the  substance  in  solution  which  will  be  conveyed  into  the  vessels ; 
so  that,  if  the  substance  used  be  found  at  all  to  preserve  the  timber 
to  which  it  is  applied,  it  will  have  the  greatest  effect  on  young  and 
soft-grown  timber. 

2325.  We  know  that  lime  is  a  preserver  of  timber,  when  that 
substance  is  absorbed  into  the  vessels.  The  way  this  is  done  is  to 
take  slaked  lime,  or  hydrate  of  lime,  and  mix  it  with  water  in  a  tank 
till  the  solution  is  quite  thin  and  of  a  watery-  consistency.  Into  this 
tank  the  timber  should  be  put,  after  having  been  properly  seasoned, 
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and  sawn  up  for  the  purposes  for  which  it  may  be  wanted  It  should 
be  allowed  to  lie  in  the  solution  for  a  number  of  days,  in  proportion 
to  the  scantling  to  which  the  timber  is  cut.  If  the  scantUng  is 
small,  such  as  boards,  it  may  have  absorbed  enough  in  seven  days 
after  being  put  into  the  tank ;  but  if  somewhat  large,  it  may  require 
fourteen  days ;  and  if  large,  even  twenty  days  may  not  be  too  much. 

2326.  As  soon  as  the  timber  has  been  long  enough  in  the  tank 
to  allow  of  sufficient  absorption,  it  should  be  taken  out,  and  after- 
wards so  thoroughly  dried  as  to  expel  all  the  water  from  it,  when 
it  can  be  applied  to  use.  We  have  seen  timber  treated  in  this  way 
last  upwards  of  twenty  years  as  a  fence. 

2327.  Common  salt  is  also  a  preserver  of  timber.  For  this  pur- 
pose it  is  dissolved  in  water  in  a  tank,  into  which  the  timber  is  put 
to  steep,  in  the  same  way  as  described  in  reference  to  the  lime  solu- 
tion ;  with  this  difference,  that  as  the  salt  held  in  the  water  enters 
the  vessels  of  the  wood  much  sooner  than  the  lime  does,  they  will  be 
generally  found  filled  with  the  salt  solution  in  about  half  the  time 
specified  for  the  other  solution. 

2328.  That  salt  is  a  preserver  of  timber  has  long  been  experienced 
by  the  timber  merchants  who  live  at  Garemouth,  on  the  sea-side,  at 
the  mouth  of  the  Spey.  To  this  place  large  quantities  of  timber  are 
floated  down  the  Spey  from  Strathspey ;  and  it  has  long  been  re- 
marked by  the  inhabitants  of  Garemouth,  that  the  timber  which  lies 
longest  among  the  salt  sea-water,  after  it  is  floated  down,  is  that 
which  is  most  likely  to  last  long  for  any  purpose  afterwards. 

2329.  For  the  better  preservation  of  the  timber  which  we  use 
ourselves  in  many  of  the  works  with  which  we  have  to  do,  we  use 
a  recipe  which  we  got  from,  and  which  for  many  years  has  been  used 
by,  a  landed  proprietor  with  whom  we  are  acquained,  and  which  he 
has  found  to  answer  well  in  the  preservation  of  such  timber  as  he 
uses  for  fencing  purposes.     The  recipe  is  this : — 

The  ingredients  used  and  their  proportions  are — 

1  lb.  sulphate  of  copper. 

1  lb.  sulphuric  acid. 

6  gallons  of  water. 
Directumi  for  mixing  far  use  : — Dissolve  the  sulphate  of  copper  in  1  gallon  of 
boiling  water,  then  add  6  gallons  of  cold  water ;  mix  well,  and  then  add 
the  sulphuric  acid — common  strong  oil  of  vitrioL 

Following  these  proportions,  any  quantity  of  the  mixture  laay  be 
made.  In  using  it,  the  tank  should  be  filled  to  about  one-thixd  of 
its  depth,  when  the  timber  to  be  steeped  for  preservation  should  be 
laid  in  it  in  a  regular  manner. 

2330.  The  timber  should  be  well  seasoned  before  it  is  put  into 
the  tank.  Twenty-four  hours  is  sufficient  for  the  steeping  of  timb^ 
of  small  scantling,  and  large  scantling  in  proportion.     By  steeping 
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timber  in  this  mixture  it  will  last  nearly  double  the  time  it  usually 
does  when  used  without  such  steeping. 

2331.  Mr  George  France,  agent  on  the  estate  of  Glenelg,  in  In- 
veniess-shire,  prepares  all  the  timber  he  uses  for  fencing  and  other 
outdoor  estate  purposes  in  the  following  way:  As  soon  as  the  timber 
is  felled  in  the  woods,  he  has  it  manufactured  into  post  or  other 
scantlings,  as  may  be  required.  These  scantlings  are  next  stored 
past  into  a  covered  shed,  which  is  left  open  on  the  sides  and  ends. to 
admit  of  a  free  current  of  air.  In  this  shed  the  pieces  of  wood  are 
built  in  such  an  open  and  regular  way  as  to  admit  of  a  current  of  air 
passing  freely  through  among  the  whole  of  them;  and,  generally 
speaking,  by  the  end  of  eighteen  months,  all  the  timber  thus  ex- 
posed is  found  to  be  well  seasoned,  and  therefore  fit  for  us6.  Before 
using  it,  however,  even  for  putting  up  a  common  paling,  Mr  France 
has  it  painted  with  CroggorCs  black  varnish,  in  order  to  prevent  wet 
from  getting  into  the  vessels  of  the  wood  after  it  is  exposed  to  the 
action  of  the  weather;  and  by  this  simple  process  he  has  fences 
which  were  erected  many  years  ago,  stiU  as  good  as  when  they  were 
first  put  up.  This,  then,  is  a  mode  of  preparing  wood  for  better 
preservation  worthy  the  attention  of  every  forester ;  and  as  it  is  a 
cheap  one,  any  forester  has  it  in  his  power  to  put  it  to  the  test  of  his 
own  experience. 

2332.  The  grand  secret  of  preserving  timber  is  first  to  have  its 
natural  sap  thoroughly  expelled — and  this  can  be  well  eflTected  by 
cutting  up  the  tree  as  soon  as  it  is  felled  into  the  scantlings  it  is 
wanted  for — and  then  to  lay  it  past  in  an  airy  but  covered  shed, 
there  to  lie  for  at  least  eighteen  months.  When  the  sap  has  been 
thus  expelled  from  the  wood,  it  should  next  be  either  steeped  in  the 
mixture  referred  to  under  paragraph  2329,  or  painted  with  Croggon's 
black  varnish,  both  of  which  seem  to  answer  the  purpose  equally 
well,  so  far  as  we  have  seen  the  results  of  them  ;  the  principle  being, 
in  both  cases,  to  prevent  wet  being  absorbed  into  the  vessels  of  the 
wood  after  the  natural  sap  has  been  drawn  out  of  them. 

2333.  We  here  repeat  what  has  already  been  inferred,  that  were 
railway  and  mining  companies,  as  well  as  foresters,  to  attend  to  the 
simple  process  of  thoroughly  seasoning  the  timber  they  use,  and  after- 
wards deal  with  it  in  one  or  other  of  the  ways  stated  before  exposing 
it  to  the  action  of  alternate  wetness  and  dryness,  a  vast  saving  to  the 
interests  of  all  concerned  would  be  the  result ;  for  if  we  can  make 
sleepers  or  posts  last  twenty  years  instead  of  ten,  this  would  be  a 
saving  of  100  per  cent  on  these  items  alone. 

2334.  We  may  here  refer  to  a  mode  of  preparing  timber  for  better 
preservation,  which  is  adopted  in  North  America :  it  is  this : — The 
timber  is  first  cut  up  into  the  scantlings  it  is  wanted  for,  and  then 
laid  past  in  an,  airy  covered  shed,  there  to  lie  till  the  natural  sap  is 


I 


790 


WEIGHT   OF  DIFFERENT   KINDS   OF  TIMBER. 


ilNDS 


thoroughly  expelled.  When  the  scantlings  are  thoroughly  dried,  they 
are  put  into  a  tank  contining  creosote,  or  what  is  known  in  North 
America  as  dead  oil.  In  this  the  timber  is  allowed  to  lie  till  it  is 
saturated  with  the  liquid,  when  it  is  taken  out  for  use.  Timber 
dealt  with  in  this  way  is  said  to  last  many  years  for  outdoor  pur- 
poses, and  as  sleepers  for  railways. 

2335.  The  preservation  of  wood  is  indeed  a  national  question  with.] 
all  civilised  people  at  the  present  day ;  for  where  is  the  supply  to 
come  from  some  fifty  years  hence,  seeing  that  the  railway  and  min-{ 
ing  operations  of  each  country  are  steadily  on  the  increase,  and  con- 
sequently the  demand  for  this  material  ?  It  is  said  that  France  audi 
Britain  alone  use  annually  considerably  more  than  20,000,000  cubic 
yards  of  wood ;  and  seeing  this,  it  becomes  us  to  endeavour  by  every 
means  in  our  power  to  lessen  this  demand  by  preparing  the  timber  we 
use  so  as  to  make  it  last  longer  than  it  has  done;  for  it  is  clear  that 
if  in  future  we  can  make  our  timber  last  twice  as  long  as  it  has  done! 
in  the  past,  the  one-half  of  the  quantity  now  used  could  be  made  to 
answer  the  same  purposes. 

2336.  Iron,  it  is  true,  is  now  much  used  instead  of  wood  for  many 
purposes ;  but  notwithstanding  this,  the  demand  for  wood  is  still  upon 
the  increase,  and  this  arises  chiefly  from  the  extension  of  our  mining 
and  railway  systems.  It  is  therefore  chiefly  to  the  managers  of  these 
great  branches  of  our  national  industry  that  we  must  look  for  economy 
in  the  use  of  wood ;  but  so  long  as  they  continue  to  use  their  wood 
without  its  being  first  properly  seasoned,  we  cannot  hope  for  the 
demand  being  less  than  it  now  is. 


SECTION   V. — ^WEIGHT  OF  DIFFERENT  KINDS   OF  TIMBER,   BOTH  IN  THE 

ROUGH   AND   MANUFACTURED  STATE. 

2337.  The  comparative  weight  of  the  diflorent  sorts  of  timber  is  a 
branch  of  forestry  which  has  hitherto  received  too  little  attention 
from  those  engaged  in  it,  and  from  this  cause  many  miscalculations 
have  been  made  by  foresters  in  reference  to  the  carriage  of  wood,  as 
well  as  in  reference  to  the  quantity  of  manufactured  timber  that  a 
certain  number  of  trees,  of  a  given  size,  should  turn  out. 

2338.  We  are  now,  however,  put  in  possession  of  such  an  amount 
of  knowledge  pn  this  subject,  as  will  prove  highly  instructive  and 
useful  to  all  interested  in  it ;  and  for  this  we  are  indebted  to  Mr 
Bait,  forester  at  Castle  Forbes. 

2339.  The  tabular  statements  which  follow  in  this  section  have 
been  given  us  by  Mr  Bait,  and  we  shall  give  these  statements  as 
they  were  received  from  that  gentleman,  and  make  our  remarks  upon 
them,  in  explanation  of  the  diflerent  points  they  embrace.  The  fol- 
lowing is  the  first  of  these  tables : — 
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by  twice  the  length.     This  rule  has  b^.gawn  boards  would  approach  each  other. 
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2344.  Having  given  this  tabular  statement,  we  shall  now  make 
some  remarks  in  explanation  of  it ;  and  in  the  first  place  we  may 
observe,  that  the  table  is  divided  into  two  great  heads — viz.,  1st,  the 
weight  of  spruce  fir,  Scots  pine,  and  larch  timber,  per  cubic  foot,  and 
the  number  of  cubic  feet  to  a  ton  weight  of  each  sort,  in  the  rough  or 
unmanufactured  state;  and,  2d,  the  weight  per  cubic  foot,  and  the 
number  of  feet  to  a  ton  weight,  both  in  the  green  and  dry  states,  of 
the  same  sorts  of  wood,  but  manufactured. 

2345.  Beginning  at  the  left-hand  side  of  the  top  of  the  table,  and 
reading  the  headings  of  the  different  columns,  it  is  observed  that  the 
weights  of  the  different  kinds  of  timber  experimented  with  are  given 
both  with  the  bark  on  and  with  it  off.  This  is  a  great  advantage,  as 
in  the  carriage  of  such  unmanufactured  timber  it  is  always  desirable 
to  know  the  weight  of  it  both  ways. 

2346.  Passing  the  headings  in  reference  to  the  unmanufactured 
timber,  the  eye  next  glances  over  the  different  columns  in  reference 
to  the  weight  of  timber  in  the  manufactured  state ;  and  here  we  find 
that  this  is  given  both  in  the  green  and  dry  state,  per  cubic  foot,  and 
the  number  of  cubic  feet  to  a  ton,  both  in  the  green  and  dry  state. 
These  details  are  given  in  regard  to  boards  and  scantlings,  as  well  as 
to  the  heartwood  and  sapwood  of  each  sort  respectively. 

2347.  It  will  be  interesting  to  compare  some  of  the  results  of  the 
experiments  as  brought  out  in  paragraph  2340,  in  reference  to  the 
weight  of  the  spruce  fir.  Here,  in  the  first  column,  it  is  shown  that 
the  ages  of  the  timber  experimented  on  are  from  35  years  to  90 
years ;  while,  from  the  third  column,  it  is  brought  out  that  the  timber 
of  the  spruce  fir,  with  the  bark  off,  is,  as  nearly  as  possible,  of  the 
same  weight  (6 9 J  lb.  per  cubic  foot)  from  35  to  50  years  of  age; 
but  that  when  it  is  so  old  as  90  years,  it  becomes  as  light  as 
57  lb.  per  cubic  foot.  This  of  itself  is  a  fact  worth  much  to  those 
who  deal  in  such  timber,  as  it  is  at  once  an  evidence  that  the  older 
this  wood  is  the  lighter  it  becomes,  and  therefore  can  be  the  more 
cheaply  carted. 

2348.  Passing  on  to  the  seventh  column,  we  remark  that  the 
number  of  cubic  feet  to  a  ton  of  the  spruce-fir  timber,  without  the 
bark,  is  as  nearly  as  possible  the  same  at  35  and  at  50  years,  being 
32^9-  and  32  respectively;  while,  when  the  timber  arrives  at  90 
years  of  age,  it  is  shown  that  it  requires  39 1  cubic  feet  to  make  a 
ton  weight 

2349.  Let  us  for  one  moment  compare  the  weight  of  the  heart  and 
sap  wood  of  the  spruce  fir.  Passing  along  to  the  right-hand  side  of 
the  table,  we  observe  that  1  cubic  foot  of  the  heartwood  of  spruce  fir, 
in  the  dry  state,  and  at  35  years  of  age,  weighs  26f  lb. ;  while  at  50 
years  of  age  it  varies  from  24H  to  28ft  lb. ;  and  that  at  90  years 
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of  age  it  generally  weighs  28|  lb.  On  the  other  hand,  1  cubic  foot 
of  the  sapwood,  in  the  dry  state,  and  at  35  years  of  age,  weighs  28 
lb.;  at  50  years  from  26  to  27  lb.;  while  at  90  years  it  weighs 
34|  lb. :  thus  showing  that  at  all  stages  of  the  growth  of  the  tree 
the  sapwood  is  considerably  heavier  than  the  heartwood. 

2350.  The  results  noted  under  paragraph  2341,  in  reference  to 
the  weight  of  Scots  pine  timber,  are  given  on  timber  of  60  and  of 
100  years  of  age;  and  as  the  figures  speak  for  themselves,  we  need 
not  lengthen  our  remarks  on  them,  as  the  reader  can  examine  them, 
and  note  comparisons  himself, — ^the  remarks  just  made  in  reference 
to  the  spruce  fir  serving  him  in  some  degree  as  a  guidance  in  such 
comparison. 

2351.  The  experiments  noted  under  paragraph  2342,  in  regard  to 
the  weight  of  the  timber  of  the  larch,  are  of  a  more  limited  character 
than  those  of  either  of  the  other  two  kinds,  they  being  confined  to 
trees  of  60  years  of  age.  Still,  so  far  as  they  go,  they  are  highly 
useful.  They  show  that  the  weight  of  a  cubic  foot  of  larch  timber, 
in  the  round  state,  and  from  a  tree  of  60  years  of  age,  and  with  the 
bark  off,  varies  from  61  to  69  lb.,  and  that  from  32^  to  36§  feet  are 
required  to  make  a  ton  weight 

2352.  In  examining  the  results  brought  out  in  this  table,  the 
RANGE  OF  AGE  AND  WEIGHT,  as  given  under  paragraph  2343,  will  be 
found  very  useful  for  a  comparative  glance  of  the  whole.  We  shall 
next  give  a  table  in  reference  to  the  weights  of  the  commoner  sorts  of 
hard-wooded  trees.     It  is  as  follows : — 
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2361.  Having  said,  so  mach  in  explanation  of  the  tabular  state- 
ment in  reference  to  the  weight  of  the  fir,  pine,  and  larch,  it  is  not 
necessary  that  we  should  make  any  lengthened  remarks  in  explana- 
tion of  the  one  just  given  in  regard  to  the  hard- wooded  sorts  of  tim- 
ber, as  its  figures  speak  clearly  for  themselves  from  the  way  in  which 
they  are  arranged;  and  the  reader  can  see  at  once  what  is  repre- 
sented by  the  different  columns,  from  the  headings  written  on  them. 

2362.  With  special  reference  to  the  experiments  set  forth  in  the 
table  just  given,  we  may  point  out  their  advantages  to  all  engaged 
in  manufacturing  timber.  For  example,  opposite  to  paragraph  2353 
it  is  shown  in  the  fifth  column  from  the  left  side  that,  generally 
speaking,  if  a  piece  of  oak  of  100  years'  growth  weighs  35  lb.  with 
the  bark  on,  it  will  weigh  only  31^  lb.  after  the  bark  is  taken  off  it 
In  the  sixth  column  it  is  next  shown  that  1  cubic  foot  of  oak,  of  the 
age  stated,  weighs  90  lb.  with  the  bark  on,  and  only  81  lb.  with  it 
off:  thus  showing  the  weight  of  bark  that  may  be  expected  from 
such  timber,  per  cubic  foot,  in  the  green  state. 

2363.  We  shall  now  compare  the  weight  of  a  ton  of  this  class  of 
timber,  as  it  is  shown  from  these  experiments,  both  in  the  round  and 
in  the  manufactured  states,  and  in  the  green  and  dry  states  alsa 
It  is  stated  in  the  seventh  column,   and  opposite  to  oak  of   100 
years,  that,  with  the  bark  off,  27f  feet  make  1  ton  (this  is,  of  course, 
in  the  green  state).     From  this,  then,  it  is  shown  that  a  timber 
merchant,  in  removing  such  timber,  could  only  take  about   this 
number  of  feet  on  one  horse  as  a  load:  thus  proving  the  great 
advantages  resulting  from  the  manufacture  of  timber  on  the  spot, 
as  it  is  further  shown,  in  the  twelfth  column  of  the  paragraph  re- 
ferred to,  that  after  the  same  timber  is  manufactured,  and  although 
in  the  green  state,  no  less  than  from  32^  to  36  feet  of  it  can  be 
taken  on  a  horse,  as  1  ton  weight :  thus  making  a  difference  of  7 
feet  to  the  ton,  on  the  avenge,  in  favour  of  the  manufactured  timber. 
But  a  still  greater  difference  is  obtained   by  having  the   timber 
properly  seasoned  before  it  is  removed  to  a  distance.     This  is  shown 
in  the  two  last  columns  in  reference  to  the  oak  of  100  years;  for 
in  them  it  is  stated,  that  although  from  32^  to  36  feet  of  the  manu- 
factured timber  may  be  taken  as  a  load,  of  1  ton  weight,  while  the 
wood  is  in  the  green  state,  when  it  has  been  dried,  no  less  than  from 
42  to  64f  feet  can  be  taken.     These  are  facts  worthy  the  notice  of 
all  interested  in  the  cutting  down  and  manufacture  of  timber,  and 
we  therefore  recommend  our  readers  to  study  well,  in  these  respects, 
the  bearing  and  results  of  both  the  foregoing  tables,  in  reference  to 
the  results  they  represent  on  b11  the  kinds  of  timber  detailed  in  them, 
whether  pine,  fir,  larch,  oak,  or  other  hardwoods. 

2364.  Having  made  the  foregoing  remarks  on  the  character  and 
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tendency  of  the  information  contained  in  these  tables,  we  need  not 
add  more  in  regard  to  them,  but  state  our  hope  that  foi^esters  gener- 
ally will  set  about  making  similar  experiments  for  themselves,  as  to 
the  weight  of  the  different  kinds  of  timber  per  foot,  and  the  number 
of  feet  required  to  make  up  a  ton,  both  in  the  round  and  in  the 
manufactured  states,  &c.,  in  the  different  parts  of  the  country. 

2365.  In  making  such  experiments,  however,  it  would  be  well 
to  improve  on  the  subject  of  these  tables,  as  however  good  they 
may  be  at  the  present  stage  of  our  information  on  the  subject,  much 
useful  information  might  be  added  in  taking  up  and  studying  the 
subject  systematically.  For  example,  in  making  experiments  in 
regard  to  the  weight  of  the  timber  of  any  particular  kind  of  tree,  it 
would  be  an  improvement  to  state  the  character  of  the  land  on  which 
it  grew,  its  aspect,  whether  a  hill-side  or  a  flat,  the  elevation  above 
the  sea,  whether  the  land  had  been  drained,  or  was  naturally  dry, 
the  exact  age  of  the  tree  on  which  the  experiment  was  made,  its 
dimensions,  and  whether  it  grew  in  a  crowded  plantation,  &c.  &c. 

2366.  We  have  reason  to  know,  from  our  own  observations  on 
this  subject,  that  the  weight  of  any  given  kind  of  timber  is  much 
influenced  by  the  nature  of  the  land  on  which  it  grows,  by  the 
aspect  of  the  situation,  as  well  as  by  the  absence  or  presence  of 
much  direct  sunlight  on  the  stems  and  branches,  and  also  by  the 
coldness  of  the  subsoil  from  wetness.  To  make  complete  and  satis- 
factory experiments  on  this  very  interesting  branch  of  forestry, 
therefore,  all  these  points  should  be  kept  in  view  by  the  experi- 
menter ;  and,  if  possible,  the  experiments  should  be  made  on  each 
kind  of  timber,  at  all  ages,  from  10  years  old  up  to  100  years. 
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CHAPTER    XXV. 


SEOTION   I. — THE   ESTATE  RE0I8TEB  OF  WOODS  AND   PLANTATIONS. 

2367.  It  is  a  remarkable  fact  in  the  arboriculture  of  Great 
Britain,  that  on  very  few  estates  in  the  country  is  there  any 
register  kept  of  the  condition,  age,  kinds  of  trees,  and  present  value 
of  the  crop  of  each  plantation. 

2368.  Every  merchant,  whatever  he  may  deal  in,  draws  up  at 
the  end  of  each  year  a  statement  showing  the  marketable  value  of 
the  goods  he  has  on  hand  from  the  trade  of  the  previous  year ;  and 
from  this  and  his  realised  money  matters  together,  he  is  at  once 
enabled  to  see  whether  his  estate  is  increasing  or  decreasing  in 
value ;  and  in  consequence  he  is  enabled  to  shape  his  way  in  busi- 
ness for  another  year.  Every  intelligent  farmer  acts  od  the  same 
principle ;  and  at  the  end  of  the  year,  after  his  crops  have  been  all 
secured,  draws  up  a  statement  showing  the  value  of  his  crop  and 
stock  ;  and  from  this  he  also  is  able  to  see  at  a  glance  whether  his 
business  is  improving  or  otherwise.  The  landed  proprietor,  hovr- 
ever,  is  not  generally  so  particular  in  taking  a  value  of  all  his  goods 
at  the  end  of  each  year :  it  is  true,  indeed,  that  his  agent  is  alwa]^ 
able  to  show  him  the  clear  income  from  the  farming  and  miniTig 
interests  of  his  property,  and  also  that  realised  from  his  woods  and 
plantations  for  the  year ;  but  as  to  taking  a  correct  account  of  the 
real  value  of  the  latter  department  as  it  stands  upon  the  estate,  that 
is  seldom  or  never  thought  of.  This  is  a  great  mistake  in  the 
management  of  landed  properties,  and,  as  an  improvement  in  this 
respect,  we  have  to  suggest  that  every  landed  proprietor  should 
have  a  register  of  his  woods  and  plantations,  embracing  the  follovr- 
ing  heads : — 

2369.  1st.  The  extent  of  land — stating  each  particular  planta- 
tion— occupied  by  plantations  of  less  than  5  years'  standing ;  stating 
the  kinds  of  trees  planted  in  each  district  respectively,  the  condition 
of  the  crops,  and  their  present  market  value  as  a  commodity  on  the 
estate. 
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2d.  The  extent  of  land  occupied  by  plantations  of  5  and  under 
10  years'  standing;  showing  the  age  and  kinds  of  trees  planted  in 
each  district  embraced,  the  condition  of  the  crops,  when  they  may 
be  expected  to  require  thinning,  when  they  will  begin  to  yield  profit- 
able returns  from  the  sale  of  produce  from  them,  and  also  their 
present  market  value. 

3d.  The  extent  of  land  occupied  by  plantations  of  10  and  under 
15  years'  standing;  showing  the  age  and  probable  number  of  trees 
of  each  kind  embraced,  and  in  all,  the  number  that  will  fall  to  be 
removed  at  each  periodical  thinning,  and  their  value,  together  with 
the  condition  of  the  crops,  and  their  present  market  value. 

4tL  The  extent  of  land  occupied  by  woods  and  plantations  of  15 
and  under  20  years'  standing;  showing  the  same  particulars  in 
respect  to  each  district  embraced  as  described  under  head  Ko.  3. 

5th.  The  extent  of  land  occupied  by  woods  and  plantations  of  20 
and  under  30  years'  standing;  showing  the  age  and  number  of  trees 
in  each  plantation  embraced,  the  number  that  will  fall  to  be  removed 
at  each  periodical  thinning,  and  their  value,  together  with  the  general 
condition  of  the  respective  crops,  and  their  present  market  value. 

6th.  The  extent  of  land  occupied  by  woods  and  plantations  of  30 
and  under  40  years'  standing ;  showing  all  the  particulars  in  regard 
to  crop  of  each  district  as  stated  under  head  No.  5. 

7  th.  The  extent  of  land  occupied  by  woods  and  plantations  of  40 
and  under  50  years'  standing;  showing  all  the  particulars  in  regard 
to  the  crop  of  each  district  as  described  under  head  No.  5. 

8th.  The  extent  of  land  occupied  by  woods  and  plantations  of  50 
and  under  60  years'  standing;  showing  the  particulars  in  respect  to 
the  crop  of  each  district  as  stated  under  head  No.  5. 

9tL  The  extent  of  land  occupied  by  old  and  matured  trees ;  the 
age  and  number  of  each  kind  on  this,  the  number  of  trees  in  all, 
and  their  estimated  probable  value. 

10th.  Value  of  trees  growing  on  the  park,  with  that  of  each 
specimen  separately;  showing  those  that  were  healthy  and  still 
improving,  and  those  that  were  matured,  together  with  the  age  of 
each  specimen. 

2370.  Any  proprietor  of  woods  in  possession  of  such  a  register 
of  them  as  is  indicated  in  the  foregoing  paragraph,  and  that  carefully 
and  correctly  drawn  up,  would  at  any  time  be  able  to  ascertain  the 
precise  value  of  this  department  of  his  property ;  whereas,  without 
it,  the  value  of  his  woods  is  always  a  subject  of  mystery  to  him, — 
something  he  never  can  understand  nor  know  how  to  calculate  upon. 
Such  a  document  as  this,  in  regard  to  the  woods  on  an  estate,  would 
give  the  proprietor  a  clear  and  reliable  insight  on  the  subject  of  his 
woodlands,  and  would  enable  him  to  deal  with  them  in  such  a  way 
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as  to  be  prepared  to  see  whether  his  forester  dealt  fairly  with  him 
in  respect  to  that  branch  of  the  rural  economy  of  his  estate.  In 
short,  with  snch  a  register  drawn  up  every  year  as  an  accoant  of 
timber  stock,  the  proprietor  would  know  how  many  trees  were,  or 
ought  to  be,  in  each  plantation  on  his  estate,  their  value  separately 
and  aggregately,  whether  for  the  present  or  in  a  prospective  point  of 
view }  while,  at  the  same  time,  he  would  always  be  able  to  judge 
himself  as  to  the  amount  he  ought  to  realise  from  his  woods  and 
plantations  in  each  year,  and  would  not  be  dependent  on  his  servants 
for  such  information. 

2371.  We  have  of  late  drawn  up  several  registers  of  the  planta* 
tions  on  estates,  on  the  general  principle  here  explained,  and  they 
have  given  the  greatest  satisfaction  to  the  proprietors ;  inasmuch  as 
they  are  now  in  possession  of  information  in  regard  to  their  planta- 
tions which  enables  them  to  deal  with  them  in  a  clear  and  intelli- 
gent manner,  in  whatever  way  the  subject  may  be  viewed,  which  they 
could  not  do  before ;  and  it  is  from  knowing  that  few  proprietors 
are  in  possession  of  such  knowledge  in  regard  to  their  woods  that 
we  here  refer  to  the  subject ;  for  until  proprietors  make  themselves 
thoroughly  acquainted  with  the  real  value  of  their  woodlands  in  the 
way  that  we  have  pointed  out,  they  cannot  be  expected  to  take  that 
interest  in  them  which  their  importance  on  the  estate  demands  at 
their  hands. 

2372.  In  this  department  of  forestry  the  Germans  are  highly 
intelligent,  as  all  of  them  who  have  woodlands  keep  correct  accounts 
in  respect  to  the  trees  in  each  of  their  several  plantations,  and  from 
this  they  are  able  at  any  time  to  refer  to  the  value  of  a  tree  in  any 
particular  plantation,  to  the  value  of  any  plantation  as  a  whole,  or 
it  may  be  to  the  value  of  their  plantations  in  the  aggregate.  We 
admire  the  intelligence  and  skill  of  the  German  foresters  in  respect 
to  the  point  under  notice,  and  are  desirous  that  British  foresters 
should  be  as  much  so. 
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2373.  It  seems  to  us  that  the  reporting  on  the  condition  of,  and 
as  to  the  best  mode  of  dealing  with,  the  plantations  upon  estates^  by 
some  one  known  to  be  weU  skilled  in  the  management  of  woodlands, 
is  too  little  attended  to  by  their  proprietors ;  as,  if  it  were  otherwise, 
and  judicious  instructions  properly  carried  out,  we  should  not  find  so 
great  a  part  of  the  woodlands  of  Britain  in  the  unprofitable  state  in 
which  they  are. 

2374.  In  travelling  through  both  England  and  Scotland,  we  find 
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the  plantations  on  many  estates  still  in  an  unthrifty  condition^  and 
on  inquiry  as  to  whom  they  belong,  we  almost  invariably  find  that 
they  are  in  the  hands  of  comparatively  smaU  proprietors,  who  keep 
mere  workmen  to  look  after  them,  who  can  fell  trees  when  required, 
or  measure  them  for  sale,  but  who  know  very  little  of  forestry, 
properly  speaking.  Can  any  other  result  be  expected  from  such 
men  than  that  the  plantations  over  which  they  look  should  be  in 
an  unthrifty  state  ?  Can  any  proprietor  expect  that  a  man  who  is 
content  to  work  in  his  woods  for  the  wages  of  a  labourer,  shotdd  be 
as  good  a  forester,  and  as  profitable  a  one,  as  one  that  would  not 
serve  him  under  three  times  that  amount  ? 

2375.  In  forestry,  as  well  as  in  all  other  branches  of  business, 
men  are  paid  according  to  their  ability ;  and  it  is  in  large  establish- 
ments that  we  find  men  of  large  abilities.  This  statement  is  appli- 
cable generally,  for  there  are  sometimes  exceptions ;  but  in  the 
common  nature  of  things  this  will  be  found  to  hold  good,  and 
especially  in  regard  to  forestry,  and  the  sister  branches  of  rural 
economy. 

2376.  At  this  stage  of  our  remarks  on  the  subject,  the  question 
very  naturally  arises,  How,  then,  should  small  proprietors  conduct 
themselves  in  regard  to  their  foresters,  since  the  extent  of  their 
woodlands  will  not  admit  of  them  employing  men  at  a  salary  beyond 
what  the  income  from  their  plantations  will  justify,  in  the  general 
management  of  their  properties?  Our  reply  is,  A  skilful  man  is 
always  a  more  profitable  one,  in  any  business  whatever,  than  one 
of  an  opposite  character,  all  circumstances  alike. 

2377.  In  illustration  of  this  we  may  remark,  that  if  a  landed 
proprietor  has  500  acres  of  woods,  he  would,  without  doubt,  realise 
a  greater  annual  income  from  them  by  putting  them  into  the  hands 
of  a  man  as  forester  at  £100  a-year,  than  he  possibly  could  were 
they  in  the  hands  of  one  at  £50  ;  inasmuch  as  the  man  at  £100  of 
salary  would  be — or  at  least  ought  to  be — able  to  bring  a  greater 
degree  of  intelligence  to  bear  upon  all  his  operations  than  the  other. 

2378.  On  this  point  all  the  difference  lies  betwixt  the  profit- 
able and  unprofitable  management  of  anything.  In  the  very  mode 
of  going  about  the  labour  of  woods^  an  intelligent  forester  will  save 
a  large  percentage  of  expenditure  compared  with  one  who  is  not 
so,  independent  of  the  fact  that  the  one  is  also  able  to  make  better 
and  more  profitable  sales  of  the  produce  than  the  other, — thus 
enabling  his  employer  to  pay  him  a  higher  salary  than  he  could 
to  the  other. 

23 7d.  We  have  seen  this  exemplified  in  so  many  cases  during 
OUT  experience  in  the  last  thirty  years,  that  we  strongly  urge  every 
proprietor  of  woods  either  to  secure  the  services  of   an  intelligent 
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forester,  or  keep  none  at  all,  in  the  common  sense  of  the  word,  but 
a  mere  labouring  woodman,  to  act  under  the  directions  of  another. 

2380.  We  could  give  many  examples  in  illustration  of  the  reason- 
ableness of  this  recommendation;  but  we  shall  content  ourselves 
with  one.  Some  time  ago  we  were  called  out  to  inspect  the  planta- 
tions upon  an  estate,  and  asked  to  give  our  report  on  them  for 
the  future  guidance  of  the  forester.  The  plantations  in  all  extended 
to  about  350  acres,  and  were  of  ages  varying  from  15  to  50  years, 
with  groups  of  haixlwoods  of  greater  age  in  the  neighbourhood  of 
the  mansion-house.  From  the  death  of  the  proprietor,  the  heir  of 
the  estate  had  been  in  minority  for  some  ten  years,  and  during 
all  that  time  little  or  no  thinning  had  been  performed  for  the  wel- 
fare of  the  plantations,  either  in  the  younger  or  the  older  ones ;  so 
that,  as  a  whole,  we  found  them  in  a  very  unsatisfactory  state  indeed. 
Generally  the  crops— except  on  some  partial  spots,  where  trees  of 
some  size  had  been  cut  for  estate  purposes — ^were  drawn  up  and 
weakly. 

2381.  In  our  survey  of  the  plantations  we  were  accompanied  by 
the  man  called  the  forester,  who  had  been,  and  was,  a  mere  feller  of 
trees  when  wanted  for  estate  purposes,  and  who  indeed  knew  the 
one  sort  of  tree  from  the  other,  but  had  no  definite  idea  of  the  ad- 
vantages of  thinning  or  of  draining  to  the  health  of  the  trees  that 
had  been  nearly  twenty  years  under  his  care  ;  and  the  result  of  this 
was,  the  unsatisfactory  state  in  which  we  found  the  several  plantar 
tions.  We  learned  from  him  that  the  late  proprietor  had  taken 
the  principal  charge  of  the  woods  himself,  for  the  purposes  of  recre- 
ation and  amusement ;  that  he  marked  himself  the  trees  that  were 
to  be  removed  as  thinnings,  and  that  the  forester  had  only  to  fell 
such  as  he  marked.  There  was,  indeed,  evidence  of  this  in  the 
condition  of  the  several  crops,  as  they  seemed  to  have  been  well 
thinned  at  one  time. 

2382.  Here,  now,  was  a  case  of  mismanagement  in  plantations, 
from  the  want  of  intelligence  in  the  man  placed  over  them  as 
forester ;  and  one  that  clearly  shows  the  great  loss  that  proprietors, 
in  a  number  of  cases,  sustain  by  leaving  their  plantations  in  the 
hands  of  unqualified  men.  But  more  specifically,  here  was  a  case 
in  which  we  found  the  plantations  which,  had  they  been  properly 
attended  to,  at  their  age  ought  to  have  had  a  crop  worth  on  the 
average  some  £40  per  acre,  not  worth  the  half  of  this,  and  which, 
prospectively,  had  been  rendered  of  comparatively  small  value. 

2383.  What  we  wish  to  infer  from  the  foregoing  is,  that  it  would 
have  been  vastly  more  advantageous  for  this  property,  had  those 
in  whose  charge  it  was  left  paid  several  hundred  pounds  to  a  well- 
qualified  forester  per  year,  than  to  have  left  the  woods  in  the  hands 
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of  the  man  they  allowed  to  remain  in  charge  of  them,  and  from  whose 
sample  ignorance  the  plantations  had  been  comparatively  ruined. 

'2384.  As  we  found  the  forester  then  resident  on  the  estate  in- 
capable of  carrying  out  our  recommendations  for  the  improvement  of 
the  plantations,  and  saw  that  the  income  likely  to  be  derived  from 
them  would  not,  at  least  for  a  number  of  years,  well  allow  of  a  first- 
rate  man  being  constantly  employed  in  them,  we  recommended  that 
an  expert  woodman  should  be  engaged  to  superintend  the  labourers 
engaged  in  the  different  works  of  thinning  and  draining  as  they 
fell  to  be  performed,  and  that  an  experienced  and  highly-qualified 
man  should  be  called  in  to  mark  the  trees  to  be  removed  as  thin- 
nings, and  to  attend  to  lay  off  drains,  and  give  general  specifications 
and  instructions,  consistently  with  our  report  on  the  subjects,  from 
time  to  time,  as  the  different  works  required  attention. 

2385.  This  case  explains  the  meaning  of  the  statement  made  in  para- 
graph 2379,  that  "we  strongly  urge  every  proprietor  of  woods  either 
to  secure  the  services  of  an  intelligent  forester,  or  keep  none  at  all." 
We  have  recommended  the  s««ne  mode  of  procedure — with  a  common 
woodman  headed  by  an  intelligent  forester  from  time  to  time  to 
whom  he  referred  in  all  cases  of  seeming  difiSculty — in  regard  to 
the  woods  on  many  small  properties  we  have  visited,  and  where  the 
proprietors  were  not  so  much  interested  themselves  in  the  manage- 
ment of  their  woods  as  to  induce  them  to  see  the  points  of  our 
report  carried  out;  and  in  aU  cases  it  haa  given  the  most  entire 
satisfaction. 

2386.  By  adopting  this  mode  of  managing  the  woods  on  small 
properties,  on  which  a  highly-qualified  man  could  not  be  constantly 
maintained,  the  woodman,  who  is  of  course  a  mere  workman  over 
others,  if  necessary,  is  in  no  way  trusted  with  the  management  of 
the  woods,  but  only  works  under  the  directions  of  the  qualified  man, 
to  whom  from  time  to  time  he  looks  for  guidance,  and  whose  check 
for  badly  performed  work,  or  approval  for  well  performed,  keeps  him 
at  all  times  at  his  duty,  in  order  to  see  that  matters  are  in  proper 
order  for  inspection  when  his  superior  caUs  upon  him. 

2387.  Having  made  these  preliminary  remarks  on  the  subject  of 
the  management  of  woods  on  those  small  properties  where  a  properly 
qualified  forester  cannot  well  be  profitably  maintained,  we  proceed 
to  describe  how  the  reporting  of  woodlands  should  be  dealt  with 
generally,  for  the  guidance  both  of  the  proprietors  themselves  and  of 
the  persons  in  charge  of  their  woodlands.  We  might  have  entered 
on  this  at  once,  without  any  of  these  preliminary  remarks ;  but  we 
thought  it  better  to  refer,  in  the  first  place,  to  the  bad  state  in  which 
plantations  on  small  properties  are  often  found,  in  order  to  bring  out 
more  clearly  the  great  necessity  there  is  for  every  proprietor  being 
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furnished  with  a  report  on  the  management  of  his  woods,  by  some 
intelligent  and  skilful  man  in  his  profession;  as,  without  such  a 
report,  the  works  of  thinning,  draining,  &c.  &c.,  can  never  be  carried 
out  systematically,  nor  the  income  realised,  with  that  degree  of  profit 
or  satisfaction  which  the  proprietor  has  a  right  to  demand  of  the 
person  into  whose  hands  he  gives  the  charge  of  his  woods. 

2388.  In  the  management  of  woods,  as  well  as  in  that  of  any 
other  branch  of  business,  unless  a  definite  and  suitable  class  of  rules 
and  regulations  be  laid  down,  adapted  to  meet  the  nature  of  the 
subjects,  the  whole  business  gets  into  disorder ;  transactions,  whether 
in  regard  to  income  or  expenditure,  result  unsatisfactorily,  and  from 
this  the  business  becomes  unprofitable  to  its  proprietor.  To  obviate 
such  results  in  regard  to  the  management  of  woodlands,  is  the  ob- 
ject of  judiciously  reporting  on  them, 

2389.  In  reporting  on  the  woodlands  of  any  estate,  the  following 
SEVENTEEN  HEADS  should  be  laid  down  by  the  reporter  as  a  ground- 
work for  his  subject : — 

Isty  A  tabular  statement  showing  the  extent  of  the  woodlands  on  the  property, 

stating  the  ages  of  the  several  crops. 
2d,  The  present  condition  of  the  crop  in  each  separate  plantation,  stating  the 

average  diameter  of  the  trees  in  each  case. 
3d,  The  nature  of  the  past  management  under  which  the  plantations  have 

existed. 
4thy  How  far  the  several  crops  had  been  properly  suited  to  the  different  de- 
scriptions of  land  planted,  stating  the  geological  character  of  the  soil 
5th,  The  plantations  which  have  made  most  progress  at  their  respective  agea^ 
and  the  circumstances  which  have  contributed  to  this  state  of  the  trees. 
6th,  Those  which  are  unhealthy  or  diseased,  and  the  cause  of  this. 
7th,  The  particular  system  of  forestry  that  should  be  adopted  for  the  improve- 
ment of  the  plantations  generally. 
8th,  Qeneral  recommendations  and  specifications  in  regard  to  fencing. 
9th,  The  same  in  regard  to  the  operations  of  drainage, 
loth,  The  same  in  regard  to  replanting  of  unoccupied  spots  in  the  exiating 

plantations. 
11th,  The  same  in  regard  to  the  planting  of  new  enclosures. 
12th,  The  same  in  regard  to  the  mode  of  pruning  suitable  for  the  several  cropa. 
13th,  The  same  in  regard  to  the  operations  of  thinning. 
14th,  The  income  which,  imder  good  management,  may  be  annually  derived 

from  the  plantations. 
15th,  The  expenditure  which,  in  all  probability,  will  be  annually  required  to 
cany  out  the  improvements  suggested,  and  to  maintain  the  woodlands 
in  proper  condition. 
16th,  How  wood  sales  ought  to  be  conducted  on  the  property,  taking  the  sitoa- 
tion  of  the  plantations,  and  their  distance  from  market,  into  consideration. 
17th,  Statement  showing  the  probable  income  that  may  be  derived  firam  each 
plantation  during  the  next  ten  years. 

2390.  Having  given  the  foregoing  seventeen  heads  as  the  points 
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which  should  be  specially  attended  to  by  any  one  who  would  under- 
take reporting  on  plantations,  whether  of  a  small  or  large  extent,  we 
shall  next  devote  one  paragraph  to  a  short  description  of  the  manner 
in  which  the  reporter  should  take  up  and  illustrate  each  of  them 
for  the  full  benefit  of  the  proprietor  and  his  forester. 

2391.  In  taking  up  the  subject  of  the  1st  heading,  the  reporter 
should  be  careful  to  make  his  tabular  statement  as  comprehensive  as 
possible,  and  he  should  at  least  embrace  in  it  the  following  points, 
each  of  which  should  be  stated  under  a  separate  column :  viz. — the 
name  of  each  plantation ;  the  nature  of  the  underlying  rock ;  the 
character  of  the  soil  and  subsoil ;  the  condition  of  the  land  previous 
to  its  having  been  planted ;  the  extent  of  imperial  acres ;  the  charac- 
ter of  the  crop ;  its  age ;  description  of  fence  by  which  surrounded ; 
and  elevation  above  the  sea. 

A  well-arranged  statement  of  this  sort  will  form  a  history  of 
each  plantation,  and  will  be  found  of  great  use  both  to  the  reporter 
himself,  while  he  is  engaged  in  the  work  of  reporting,  and  to  the 
proprietor  and  his  forester  afterwards. 

2392.  With  regard  to  the  2d  head,  the  reporter  should  prepare 
himself,  by  a  careful  examination,  to  give  a  particular  account  of  the 
state  in  which  he  finds  the  crop  in  each  plantation,  attending  par- 
ticularly to  note  the  state  of  the  trees,  as  he  finds  them  affected  by 
crowdedness  or  thinness,  and  by  wetness  or  dryness,  &c.  &c.  He 
should  also  note  the  state  of  the  fences  on  each  separate  enclosure, 
the  extent  of  drainage  necessary  to  improve  the  crop,  and  the  prob- 
able value  of  the  crop  of  each,  both  at  present  and  prospectively. 

2393.  As  to  the  3d  head,  he  must  be  careful,  as  he  proceeds,  to 
note  in  reference  to  the  health  of  the  several  crops,  and  state 
whether  the  trees  are  suited  to  the  land  they  occupy,  and  whether 
they  are  likely  to  arrive  at  much  value  upon  it. 

2394.  The  subject  of  the  4th  head  can,  of  course,  be  drawn  from 
the  general  tone  of  the  notes  taken  in  reference  to  the  plantations 
respectively. 

2395.  With  reference  to  the  5th  head,  the  reporter  should  also 
prepare  himself  for  drawing  it  out  by  taking  judicious  notes  in  re- 
spect to  the  crop  in  any  particular  plantation,  or  in  reference  to  that 
on  any  part  of  one  which  seems  particularly  good  of  the  age,  so  as 
to  iUustrate  facts  in  reference  to  his  general  recommendations  for 
the  improvement  of  the  whole ;  and  he  should  be  careful  to  show 
the  cause  of  such  trees  being  so  much  better  than  others  of  the  same 
age,  &c. 

2396.  In  reference  to  the  6th  head,  we  need  only  remark  that 
the  reporter  should  be  as  careful  to  show  the  cause  of  disease  in  one 
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crop,  or  part  of  one,  as  he  is  to  show  the  cause  of  the  opposite  state, 
as  the  illustration  of  both  heads  is  equally  necessary  for  the  guidance 
of  the  proprietor  and  his  forester. 

2397.  Although  all  the  headings  set  forth  for  description  in  the 
2389th  paragraph  are  absolutely  necessary  to  make  up  a  proper  and 
useful  report  on  woods,  still  it  may  be  safely  stated  that  the  7th 
subject  is  the  most  important,  and  should  therefore  be  illustrated  in 
the  most  minute,  careful,  and  intelligible  manner,  as  upon  the  proper 
laying  down  of  suitable  rules  for  the  after-guidance  of  the  forester  in 
all  the  different  branches  of  the  work,  the  advantages  derivable  from 
such  a  report  depends.  This  subject  should  therefore  be  carefully 
taken  up  and  discussed,  and  a  right  system  of  forestry  laid  down  for 
the  guidance  of  the  proprietor  who  employs  him. 

2398.  We  need  make  no  comment  on  the  subject  of  the  8th 
head,  as  it  is  short  and  clear  of  itself,  and  should  be  taken  up  and 
proper  recommendations  given  according  to  the  nature  of  the 
country. 

2399.  The  9th  head  is  a  very  important  one  also,  and  should  be 
carefully  attended  to  by  the  reporter,  especially  in  reference  to 
depth  and  distance  apart  of  the  drains,  according  to  the  nature  of 
the  land.  He  should  also  note  the  probable  expense  of  the  drains 
to  be  made  in  each  separate  enclosure,  and  the  extent  necessary  to 
have  operated  on  in  each  case ;  and  he  should  draw  up  a  statement 
showing  the  particulars  of  all  drainage  operations  he  proposes  for  the 
improvement  of  the  crop  of  each  enclosure. 

2400.  A  tabular  statement  should  be  drawn  up  in  reference  to 
the  subject  of  the  lOth  head,  showing  the  extent  to  be  replanted  in 
each  separate  plantation,  the  kinds  of  plants  to  be  used,  and  the 
expense  of  the  operation ;  and  any  explanation  may  be  given  by  the 
reporter  on  the  results  brought  out  in  such  a  statement,  as  may 
seem  most  necessary  for  the  cases. 

2401.  The  11th  head  has  reference  to  the  planting  of  new  en- 
closures ;  and  as  this  is  a  most  important  point,  every  particular  in. 
r^ard  to  the  proper  performance  of  the  work  should  be  clearly  and 
intelligibly  laid  down,  so  that  no  two  opinions  may  arise  on  any 
point  afterwards.      After  detailing  as  to  fencing  and  draining,  the 
reporter  should  show  the  parts,  h/  a  plan,  on  which  to  plant  the 
several  sorts  of  trees,  and  should  state  the  distance  apart  of  the  young 
plants  to  be  used,  &c.  &c. 

2402.  The  12th  head  has  reference  to  the  particular  mode  of 
pruning  which  should  be  adopted  for  the  improvement  of  young 
hardwood  trees :  regarding  this  we  may  only  state,  that  a  juddciaua 
reporter,  who  understands  his  subject,  will  be  very  guarded  as    to 
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how  far  he  recommends  this  operation  as  an  improvement  in  respect 
to  young  trees^  as  there  is^  generally  speaking,  more  harm  done  by 
pruning  than  advantage  gained  by  it :  still  the  subject  should  be 
referred  to. 

2403.  The  13th  head  is  also  a  very  important  one^  and  should  on 
that  account  be  minutely  gone  into.  The  reporter  should  give  a 
specimen  of  his  mode  of  thinning  in  each  plantation  he  recommends 
to  be  thus  operated  on,  and  to  these  specimens  he  should  refer  under 
this  head.  He  should,  at  the  same  time,  give  specifications  as  to  the 
general  mode  and  expense  of  the  operation  in  reference  to  the  crop 
in  each  separate  plantation,  as  well  as  any  other  particulars  that 
occur  to  him  on  the  subject 

2404.  As  the  subject  of  the  14th  head  is,  as  it  were,  the  harvest 
of  all  the  operations,  the  greatest  care  should  be  taken  to  show  the 
quantities  of  wood,  bark,  &c.,  that  may  be  taken  from  each  wood  to 
be  operated  on,  in  a  given  year,  and  its  value  according  to  the 
present  prices.  A  proper  tabular  statement  should  be  drawn  up, 
showing  the  probable  amount  of  income  from  each  of  the  woods  to 
be  operated  on  for  the  year,  and  his  grounds  for  arriving  at  such 
conclusions  in  respect  to  this.  He  should,  of  course,  carry  his  state- 
ment as  to  income  over  a  given  number  of  years,  and  afterwards 
the  proprietor  will  be  able  to  ascertain  from  after  results  how  far 
the  reporter  formed  a  correct  estimate. 

2405.  The  15th  head  is  also  an  important  one,  and  should  be 
very  correctly  gone  about  in  making  calciQations  in  regard  to  it. 
Every  item  of  expense  should  be  noted,  under  its  own  proper  head : 
for  particulars,  see  statement  in  next  section,  in  reference  to  explana- 
tion. 

2406.  Heading  16th  is  a  subject  of  very  great  importance  to  at- 
tend to  in  reporting  on  woodlands,  and  should  therefore  be  judiciously 
gone  into.  This  subject  should  be  taken  up  at  such  a  length,  as  to 
explain  every  particular  necessary  to  show  how  the  present  prices  of 
wood  are  affected  by  roads  and  distance  from  market,  and  how  higher 
prices  might  be  realised,  by  adopting  certain  improvements  in  sales 
and  the  mode  of  transit. 

2407.  The  l7th  head  should  be  in  the  form  of  a  tabular  state- 
ment, setting  forth  the  points  referred  to ;  and  as  the  making  up  of 
such  a  statement  requires  great  judgment  and  experience  to  do  it 
correctly,  none  should  attempt  it  who  has  not  full  confidence  in  his 
own  experience,  as  errors  in  this  respect  will  soon  appear  against  the 
reporter. 
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8E0TI0N  in. — STBTBM  OF  BOOK-KEEPING  ADAPTED  TO  FOBEST  OPERATIONS. 

2408.  To  be  able  to  keep  correct  and  satisfactory  accounts  of  all 
transactions,  whether  in  respect  to  income  or  expenditure,  is  a  great 
recommendation  to  the  person  who  professes  to  manage  any  business ; 
and  this  holds  good  in  regard  to  a  person  who  manages  woods,  as 
well  as  in  any  other  profession.  A  forester  who  is  not  able  to  keep 
correct  account-books,  in  reference  to  all  the  transactions  that  may 
pass  under  his  hands,  is  not  fit  to  fill  a  situation  of  any  importance, 
and,  in  fact,  must  be  considered  as  a  mere  woodman  or  wood  labourer. 

2409.  We  are  aware  that  there  are  comparatively  few  foresters 
who  are  good  accountants,  and  who  can  show  to  their  employers,  at 
any  time  they  may  wish  it,  the  real  state  of  income  or  expenditure  in 
any  given  branch  of  the  charge  under  them.  Knowing,  therefore, 
that  foresters  would  be  much  benefited  by  having  a  system  of  book- 
keeping specially  adapted  to  their  use,  and  such  a  system  as  may  be 
considered  simple  and  comprehensive,  we  propose,  in  what  follows  of 
this  section,  to  draw  up  such  a  system  specially  for  their  use,  which 
we  think  will  be  found  so  simple  as  to  be  easily  understood  by  any 
one  of  ordinary  intelligence. 

2410.  The  very  first  account  which  a  forester  should  make  out  on 
entering  on  the  duties  of  a  new  year  (at  whatever  time  of  the  year 
this  may  be — and  this,  of  course,  will  always  depend  on  the  time 
that  the  proprietor  makes  up  his  yearly  accounts),  is  an.EsxiUATE 
setting  forth  the  particulars  of  income  and  expenditure  for  the  year 
to  follow.    Without  such  an  estimate  to  guide  both  the  forester  him> 
self  and  his  employer,  both  would  be,  in  regard  to  the  works  gene- 
rally, similarly  circumstanced  to  a  mariner  at  sea  without  a  chart. 
Such  a  statement  is,  in  short,  the  groundwork  of  good  management 
to  a  forester,  in  all  his  operations  for  the  year  afterwards,  as  well  as 
highly  satisfactory  to  the  proprietor,  inasmuch  as  it  enables  him  to 
understand,  at  the  commencement  of  the  year,  what  the  forester  in- 
tends to  draw  for  him  as  income  from  his  woods,  as  well  as  what  lie 
intends  to  expend  on  the  various  works  proposed  to  be  performed. 
The  following  statement  will  make  this  clear  at  onca     After  giving 
it,  we  shall  make  some  remarks  in  explanation. 
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2411.  Estimate  of  the  probable  Inoomb  from,  and  Ezpenditurb  od,  the 
Woods  and  Plantationb  on  the  Estate  of  Ltnmobb,  for  the  year  from 
30th  April  1880  to  let  May  1881. 


Amount. 


Income  from  Sales  bt  Public  Auction. 

From  sales  of  10,000  larch-trees  on  the 

Hill  of  Bands,  say  at  10s.  per  tree,       £5000    0    0 

From  sales  of  12,000  Scots  pine  trees, 
in  Plantation  of  Qorry,  at  6e.  per  troe,    3600    0    0 

From  sales  of  oak  timber  from  Adam's 
Wood,  say  5000  feet  at  2s.  6d  per  foot,        625    0    0 


Income  from  Sales  bt  Pbiyate  Contbact. 

From  sales  of  pine  and  larch  thinnings 
from  the  Plantations  of  Bnmside, 
Woodhead,  Clary,  Laggan,  and  Lait, 

From  thinnings  of  oak  from  Bettie,  Slug- 
gan,  and  Eden  Plantations, 

From  thinnings  of  mixed  hardwoods,  from 
Damhead  and  Strawn  Plantations,     . 

From  50  tons  of  bark,  from  old  oak  tim- 
ber, say  at  £!b  per  ton, 

From  bark  from  thinnings  of  young  oak 
plantations,  say  80  tons,  at  £1  per  ton. 


Total.         Remarks. 

This  valuation 
ia  taken  on  the 
KTonud  of  the 
hioh  bringing 
la.  per  foot; 
Scots  pine  at 
8d.  per  ibot. 


X9225    0    0 


700  0  0 

400  0  0 

200  0  0 

250  0  0 

560  0  0 


£2110    0    0 


Income  fbom  Nubsert  Stock  to  go  out  next 
Autumn  and  Sfbino. 

40,000  oak,  at  30b.  per  1000,  £60    0    0 


16,000  ash,  at  25b. 

4,000  elm,  at  25s. 

200,000  larch,  at  lOs. 

400,000  Scots  pine,  at  6s.  „ 

6,000  spruce  fir,  at  12s.  „ 


9) 


n 


99 


20    0  0 

5    0  0 

100    0  0 

120    0  0 

3  12  0 


666,000 


10,000  thorns,  at  15s.  per  1000, 
From  Bents  of  three  Lodges, 
Fjwn  Bents  of  three  Saw-miUs,  . 

Total  probable  income  for  the  year. 


308  12    0 


7  10    0 


18    0    0 


110    0    0 


316    2    0 


18    0    0 


110    0    0 


£11,779    2    0 


1 
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Expenditure.  .        ,          _,  ^  ,          «     j,. 

d  1     .         J   Mn  Amount.           TotaL           BemBiki. 
Salaries  amd  AUowaneu : 

Forester, jg300    0    0 

Howe-keep, 30    0    0 

ABSUtant, 100    0    0 

Hone-keep, 30    0    0 

Woodmen  in  charge  of  enclosures,  four  at 

;e40each, 160    0    0 

Clerk  to  Forester, 60    0    0 

£680    0    0 

Fencing: 
Braidwood  Hill  to  enclose  for  planting,  say 

3500  yards  of  wire  fence,  at  8d.  per 

yard, 116  13    4 

Thortown  Bridge  to  enclose  for  planting, 

say  4000  yards  of  stone  wall,  5  feet  high, 

at  2s.  per  yard, 400    0    0 

General  repair  of  fences  on  endosoies,  150    0    0 

Bepairs  of  gates  on  enclosures, .        .  20    0    0 


686  13    4 


Draining : 
Braidwood  Hill,  30  acres  of,  say  at  £3  per 

acre, 90    0    0 

Thortown  Bridge,  45  acres  oi^  say  at  £3^ 
5s.  per  acre, 146    5    0 

Planting: 
Braidwood  Hill  and  Thortown  Bridge  en- 
closures, 666,000  plants,  as  per  statement 
under  heading  of  income,  Nunery  Stock 

to  go  out, 308  12    0 

Expense  of  planting,  99  18    0 

60,000  pits  for  hardwoods,  at  Is.  per  100, .        30    0    0 
Carriage  of  plants, 10    0    0 

Lodges: 
Repairs  of, 70    0    0 

Water-Runs : 
Repairs  of  sides  of  , 110    0    0 

SavHnUl  Dams : 
Repairs  of, 30    0    0 

RoadSy  Rides,  and  Walks : 

New  road  from  Saltown  Bridge  to  Wester- 
gates,  say  2300  yards,  at  Is.  6d.  per  yard,  172  10  0 
Repairs  of  roads  generally,       .  30    0  0 

Repairs  of  rides, 18    0  0 

Repairs  of  walks,  and  cleaning,  40    0  0 


236    5    0 


448  10    0 


70    0    0 


110    0    0 


30    0    0 


260  10    0 


Carryforward,  ;£2521  18    4 
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Brought  forward, 
Hedging: 

On  side  of  proposed  new  road  betwixt  Sal 
town  Bridge  and  Westergates,  prepar 
ing  1666  yards  of  bed  for  thorn  plants 
at  6d.  per  yard,      .... 

10,000  plants,  at  158.  per  1000, 

Planting,  .... 

Carriage  of  plants,    . 

Cleaning  of  hedges  generally,  . 

Switching  of  hedges 


Amount 


Total. 
X2521  18 


Remarks. 


V 


41 

13 

0 

7 

10 

0 

2 

10 

0 

0 

5 

0 

60 

0 

0 

50 

0 

0 

FdUng  and  Preparing  Oak  Timber*  for  Sale 
Say  100  trees,  at  23.  6d.  per  tree, 

Stripping  and  Owing  Oak  Bark  : 
Say  130  tons,  at  £2,  lOs.  per  ton, 

Thinning: 
Pine  and  larch  plantations,  as  named  in 

estimate  of  income,        .... 
Oak  and  mixed  hardwood  plantations,  as 

named  in  estimate  of  income, 

Clearing  and  Bwmvng  Rvhhisk : 
Prom  cleared  land,  Heathfield  enclosure, 
aay 

Pruning : 
Young  oak  plantation  at  Rymore,  say 

Nv/rury: 

Plants  required  for  next  year's  stock — 


£12  10    0 


325    0    0 


235    0    0 


60    0    0 


30    0    0 


8    0    0 


161  18    0 


12  10     0 


325    0    0 


*  In  Adam'i 
Wood. 


295     0     0 


30     0     0 


8    0    0 


20,000  oak,  1-yr.  seedling,  at  7s.  6d.  per  1000, 

7  10 

0 

10,000  ash,  2-yT.  do.,  at  7s.  per  1000, 

3 

10 

0 

3,000  elm,  2-yr.  do.,  at  78.  6d.  per  1000, 

1 

2 

6 

150,000  larch,  l-yr.  do.,  at  £12  per  100,000, 

18 

0 

0 

300,000  S.  pine,  1-yr.  do.,  at  £17  per  100,000, 

51 

0 

0 

2,000  silver  fir,  2-yT.  do.,  at  7s.  6d.  per  1000, 

0 

15 

0 

5,000  spruce  fir,  2-yr.  do.,  at  3s.  per  1000, 

0 

15 

0 

2,000  sycamore,  2-yr.  do.,  at  lOs.  per  1000, 

1 

0 

0 

500  lime-tree,  at  15s.  per  100,     . 

3 

15 

0 

500  new  conifersB,  of  sorts,  at  Is.  each. 

25 

0 

0 

8,000  thorns,  at  15s.  per  1000, 

6 

0 

0 

501,000 

118     7    6 

Nwnery  Labour : 

Laying  501,000  plants  at  Is.  per  1000, 

25 

1 

0 

Cleaning, 

8 

0 

0 

Lifting, 

6 

0 

0 

Digging, 

7 

0 

0 

Manure, 

5 

0 

0 

51     1     0 

• 

• 

i 

Kf  X,           M.           \f 

Carry  forward, 
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Amount.  Total.         Bemarics. 

Brought  forwaid,  .  .        ^523  14  10 

Travelling  ezpensefl  of  forester  and  aseistanty  25  0  0 

Stationery, 8  0  0 

Criminal  proeecutions,              .                .  35  0  0 

Carpenter  work, 4  0  0 

Smithy  work,  " 10  0  0 

Ironmongery, 8  0  0 

Keep  of  forest  work-horse,        .        .        .  25  0  0 

Wages  of  carter, 30  0  0 

Repairs  of  harness  (or  saddlery),               .  3  0  0 

Advertisements  of  timber  sales,         .        .  15  0  0 

Sale  dinners, 10  0  0 

Printing  catalogues  and  bills,    .        .        .  5  0  0 

Auctioneer  charges, 10  0  0 

Bates  and  taxes, 80  0  0 

268    0    0 


Total  probable  expenditure  for  the  year,       .  j£3791  14  10 

Abstract. 

Estimated  income, £11,779    2    0 

Estimated  expenditure,       ....  3,791  14  10 


Estimated  net  income,        ....      £7,987    7    2 

2412.  The  foregoing  statement  is  an  example  of  the  way  in  which 
we,  at  the  beginning  of  every  year,  make  up  an  estimate  of  the 
income  expected  to  be  derived  from  the  produce  of  such  forests  and 
plantations  as  we  have  to  do  with,  and  the  expenditure  to  be  kid 
out  on  them,  a  copy  of  which  we  register  in  a  book  kept  specially 
for  the  purpose,  and  another  we  give  to  our  employer,  who,  of 
course,  has  it  in  his  power  to  object  to  any  particular  work  pro- 
posed, or  to  approve  of  the  whole,  as  may  seem  most  desirable; 
and  after  being  investigated  and  sanctioned  by  him,  the  works 
detailed  pass  into  law  for  the  season,  and  are  afterwards  set  about 
by  degrees,  according  to  the  season  and  nature  of  the  work, — it 
being  always  understood  that  the  several  works  set  forth  are  to  be 
finished  before  the  end  of  the  year. 

2413.  Although  the  statement  we  have  given  embraces  some- 
what extensive  sales  of  produce,  as  well  as  large  works  to  be  per- 
formed, still  the  model  is  equally  applicable  to  estimates  of  all 
dimensions,  whether  in  regard  to  estates  on  which  there  are  only 
300  acres  of  woods,  or  from  20,000  to  100,000  acres,  or  more; 
all  the  difference  being,  that  the  sums  will  be  large  or  small  accord- 
ing to  the  extent  of  woods  to  be  operated  on. 

2414.  In  drawing  up  such  a  statement,  however,  the  forester 
should  be  most  careful  in  making  up  his  estimates,  both  in  regard 
to  the  income  and  expenditure ;  for   if   they  be  not   correct,  the 
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proof  will  undoubtedly  tell  against  him  at  the  end  of  the  year,  and 
from  this  his  employer  will  at  once  learn  whether  he  is  qualified 
for  his  business,  or  the  contrary. 

2415.  To  avoid  such  an  unpleasant  state  of  things  as  has  been 
hinted  at  above,  in  reference  to  incorrectness  and  incompetency  in 
the  forester,  he  should  take  ample  time  to  calculate  the  value  of 
the  produce  he  intends  to  remove  from  any  and  every  plantation  he 
proposes  to  operate  on  for  the  year,  and  also  that  of  the  different 
works  he  sees  necessary  to  have  done.  In  short,  in  making  up  his 
statement,  he  should  enter  in  it  every  item  of  income  or  expense 
he  anticipates  for  the  year;  and  this  maybe  £100  or  £20,000, 
according  to  the  character  of  the  establishment. 

2416.  On  the  supposition,  then,  that  such  an  estimate  has  been 
formed  for  the  year,  the  next  step  in  the  system  of  book-keeping 
which  we  propose  to  lay  before  the  reader  is  the  keeping  of  the 
Day-Labour  Book.  This  is  simply  a  detailed  statement,  in  a 
tabular  form,  of  what  the  workmen  are  employed  at  each  day,  with 
some  other  particulars,  as  will  be  clearly  understood  from  the  follow- 
ing specimen-sheets  from  our  own  book,  kept  for  the  like  purpose, 
and  which  embrace  the  particulars  of  the  labourers'  work  for  one 
month. 


Statement 
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2417. 

Statbuoit  of  Workpeople  employed 

in 

the  Wooda  and  PUn- 

DATIOrTBI 

HONDAT. 

1 

1 

TOESDAT. 

i 

1 

Wbdhbdat.       1  f 

Hits  or  the 

MOIITB. 

80. 

l«t  May. 

2. 

TEBtNOHam. 

A.  H-QragoT, 

J.  Grant, 
D.  VnMi,    . 
3.  M'DoiulJ, 

W.  Sootl,     . 

W.  CMer,  '. 
A.  RolwrtMiD, 
J.  W.toon.  . 
J.  M-Cook,  . 
U.  Camerra, 

Falling  Oak  Timber, 
Adim'a  Wood. 

1 

0 

0 
0 
0 

G 
S 
6 
0 

6 

Felling  Oak  Timber. 
Adam's  Wood. 

"AhMnt" 
Felliii^  Oak  Timber, 

1 

1 
1 

1 

0 
0 

1 
1 
1 
1 

0 

0 
0 
0 
0 
0 
0 

a 

0 
0 

Felling  Oak  Timber,  I  0 
Adam'aWood. 

"*S^!" 

7. 

8. 

"%S^'^' 

A.  M'Owgor, 

J.  GntDt,.    . 
J.  M'Donald, 

W.Scott,     . 

A.  BobertiOD 
D.  EoM,  .     . 
W.  Calder,   . 
J.  Watson,   . 
H.  Cameron, 
J.  M'Cook,   . 
D.  Fraaer.    . 
T.  Low,   .     . 

TbinniDgBankhead 
■  Abwnt." 

1 

0 

0 
0 
0 

c 
c 

Thinning  Bu 
OakFUaU 

"Ab«ent. 

■■■Abaant 

khead 
tion. 

kbMd 

Ion. 

1 

0 

1 
1 

1 
1 
1 
1 

0 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

V 

ADAPTED   TO   FOREST  OPERATIONS. 


Utuma  on  the  Estate  of  Lynoioie,  irom  SOUt  Apnl  to  12th  Ma;  ] 


Thcmdat. 

i 

1 

n 

FUDAT. 

1 

1 

Satcbdat. 

1 

1 

1 

•a 

t 

8. 

4. 

5. 

i 

£ 

- 

- 

- 

- 

_ 

— 

t.d.  £  t.  a. 

PelUng  OmkTimber. 

1 
1 

0 
0 

FeUingO(Ut  Timber 
Aduu-i  Wood. 

0 
n 

s 

Thinning  BuU)»d 
Oak  Phutttion. 

1 

0 

S.G 

2  0    Oil    0 

1 

AbMnt. 

n 

n 

RO 

...     0  10    0 

1 

0 

0 

0 

0 

6.0 

...      0  10    0 
...     0    8    0 

1 

0 

0 

0 

0 

3.G 

..070 

1 

n 

0 

(1 

4n 

n 

0 

no 

1 

0 

n 

4.(1 

0 

b 

u 

0 

0 

4.0 

S    S    S 

- 

11. 

12. 

on  SoDth  DiBbrict 

1 

0 

Bepuriug     Fence* 
on  South  District 

1 

0 

South  DUtrict  En- 
clomra,  Sconhng 

1 

0 

6.0 

s 

of  Eudoaons. 

1 
1 
1 

1 
n 

1 
1 

0 

1 

1 

0 
0 

fi 

0 
0 

0 
0 

1 

1 
1 

c 

6 
0 

0 
0 

6.6 
4.6 
6.6 

6.0 
66 

s 

1 

I 

0 

Atwut. 

(1 

0 

6  0 

(1 

1 

0 

0 

'1 

1 

II 

n 

1 

I 

0 

Sconring  Drftins. 

1 

0 

6.0 

...     0  12    0 

1 

1 

0 

1 

0 

4.0 

...     0    8    0 

6  e  0 
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Statement  of  Workpeople  employed  in  the  Wooda  and  FUn- 


DaT8  of  TBS 


Datb  of  THX 

MOXTH. 


Stats  of  tkb 
Wbai 


AT  nmn  A.M. 


A.  M'Gregor, 

J.  Grant, .  . 
D.  Rosa,  .  . 
W.  Scott,  . 
D.  Fnuer,  . 
J.  McDonald, 
W.  Calder,  . 

J.  Watson,  . 

A.  RobertMn, 
J.  M*Cook,  . 
H.  Cameron, 
T.  Low,  .     . 


Monday. 


I 


14. 


Diy  with  high  wind. 


Days  of  thb 

MOMTH. 


Stati  of  ths 
Weathsb. 


THSuconraB. 


A.  M'Gregor, 


J.  Grant, . 
D.  Ross,  . 
W.  Scott, 
D.  Fraser, 
T.  Low,  . 
J.  M'Cook, 
H.  Cameron, 
A.  Robertson, 

J.  Watson,  . 
W.  Calder,  . 
J.  Ma)onald, 


64' 


Thinning  Slnggan 
Plantation. 


Absent 

■  •  •  •  •  • 

Thinning  Sluggan 
Plantation. 


21. 


Thinning  in  Eden 
Plantation. 


e 

o 

n 


Tuesday. 


15. 


Cloudy  bat  dry. 


48" 


Home  Policj, 
Cleaning  Walks, 


22. 


Thinning  in  Eden 
PlanSition. 


Wednesday. 


16. 


Partly  clondy  and 
partly  snnsnlnft. 


51' 


Home  Policy, 
Cleaning  Walks. 


m   c 


liO 


1  0 
0 


0 
0 

o! 


23. 


'I 

0 
0 


1 
1 

1 


Thinning  in  Eden 
Plantation. 


0 

0< 

5 

5 

5 

0 

0: 


.1  0 
0  5 
Id 
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tations  on  the  Estate  of  Lynmore,  fiom  14tli  to  26th  May  1880. 


Thubsdat. 

• 

• 

1 

Feidat. 

% 

• 

o 

Satuedat. 

• 

• 

o 

o 

n 

Q 

n 

o 

n 

17. 

18. 

19. 

1 

&  d. 

Amount. 

Clear  sunshine. 

Cloudy. 

Showery. 

• 

54' 

46'' 

48" 

£   «.    d. 

Prnninff  Oaksin 
Rymore  Plantation. 

1 

0 

Pruning  Oaks  in 
Rymore  Plantation. 

1 

0 

Pruning  Oaks  in 
Rymore  Plantation. 

0 

5 

5.5 

26 

0  13     9 

•  •  •                       •  •  • 

1 

0 

•  •  «                       •  •  • 

1 

0 

Absent 

0 

5 

5.5 

20 

0  11     0 

•  • •                       ■  fl  • 

1 

0 

•  •  •                       •  •  ■ 

1 

0 

■  •  ■                        ■  ■  • 

0 

0 

4.5 

•  •  • 

0    9    0 

•  •  ■                       •  •  • 

1 

0 

•  •  •                       •  •  • 

1 

0 

•  ■  •                        ■  •  • 

0 

0 

5.0 

« •  ■ 

0  10    0 

•  •  •                       • • • 

1 

0 

•  •  •                       •  ■  • 

1 

0 

■  •  •                       •  •  • 

0 

0 

4.0 

•  •  ■ 

0     8    0 

Absent. 

0 

0 

•  •  •                        •  •  • 

1 

0 

•  ■  •                        •  •  t 

0 

0 

8.0 

•  •  • 

0    6    0 

■  •  ■                       •  •  • 

0 

0 

•   B    •                                                        •  •   • 

1 

0 

■  •  ■                       •  •  t 

0 

0 

4.0 

•  • 

0    8    0 

Pruning  Oaks  in 

1 

0 

•    t    ■                                                        ■   •   ■ 

1 

0 

■  •  •                       ■  •  ■ 

0 

0 

5.0 

•  •  « 

0  10    0 

Rymore  Plantation. 

•  t  •                       •  ■  • 

1 

0 

•   ■    •                                                        ••   • 

1 

0 

•  •  •                        «  •  • 

0 

0 

4.5 

•  •  ■ 

0    9    0 

•  •  •                       •  •  • 

1 

0 

•   •    •                                                        •  •   • 

1 

0 

■  •  a                                        •  •  • 

0 

0 

5.0 

•  •  • 

0  10    0 

•  •  •                       •  •  ■ 

1 

0 

•  •   ■                                                        •  •   • 

1 

0 

•  ■  ■                                       •  ■  ■ 

0 

0 

4.5 

■  •  1 

0    9    0 

•  •  •                       •  •  • 

1 

0 

•   •   •                                                        •   •   • 

1 

0 

■  •  •                                       •  •  • 

0 

0 

5.0 

«  •  • 

0  10    0 

5  13    9 

24. 

25. 

26. 

Cleaning  Nursery. 

1 

0 

Lotting  Oak  Timber 

1 

0 

Lotting  Oak  Timber 

1 

0 

6.0 

26 

0  15    0 

for  Sale,  Adam's 
Wood. 

for  &de,  Adam's 
Wood. 

•  •  •                      •  •  • 

0 

•  *  •                       •  •  » 

1 

0 

■  ■  •                        •  •  ■ 

0 

6.0 

20 

0  12    0 

•  •  •                      •  •  • 

0 

•  •  •                        •  •  ■ 

1 

0 

•  ■  •                       •  ■  • 

0 

6.0 

•  •  • 

0  12    0 

•  •  •                      •  •  • 

0 

•  •  •                                    at* 

1 

0 

•  •  •                       •  •  • 

0 

5.5 

•  ■  • 

0  11    0 

•  •  •                      •  •  • 

0 

Absent. 

0 

0 

•  ■  •                        •  •  • 

0 

4.5 

•  •  • 

0    9    0 

•  •  •                      t  •  • 

0 

•  • •                        ••  • 

0 

0 

•  •  ■                       •  ■  ■ 

0 

4.5 

•  •  • 

0    9    0 

■  «  «                      •  •  • 

0 

•  •  •                        •  •  « 

0 

0 

•  ■  ■                        •  •  ■ 

0 

5.0 

■  •  • 

0  10    0 

•  •  •                      •  •  • 

0 

•  •  •                        •  •  • 

0 

0 

•  •  •                       •  •  f 

0 

5.0 

• «  • 

0  10    0 

•  •  •                      •  ■  • 

0 

Lotting  Oak  Timber, 
Adam's  Wood. 

1 

0 

•  •  •                       •  •  • 

0 

6.0 

•  •  • 

0  12    0 

•  •  ■                       ■  •  • 

0 

■  •  •                                 a  •  • 

1 

0 

Absent. 

0 

0 

5.0 

•  ■  • 

0  10    0 

•  •  •                      •  •  • 

0 

•  •  •                                 •  •  ■ 

1 

0 

•  •  •                        ■  ■  • 

0 

0 

4.0 

•  •  • 

0    8    0 

•  •  ■                      •  <  • 

0 

*  •  ■                                 •  •  • 

1 

0 

•  •  •                        •  •  • 

0 

0 

5.0 

•  •  • 

0  10    0 

Statement  ofDofy  Labour  for  the  Mi 
First  week,            .... 

YlUh, 

•                            ■ 

6    8    0 

5    8    9 

Second  week,         .... 

•                        ■ 

6    9    0 

Third  week,           .... 

•                           • 

5  13    9 

Fourth  week,         .... 

•                            • 

6    8    0 

23  14  6 
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2418.  The  foregoing  system  of  keeping  the  particulars  in  r^aid 
to  the  labourers'  time  is  so  very  clear  and  simple,  that  little  or  no 
explanation  seems  necessary  on  it.  Still,  for  the  benefit  of  young 
and  inexperienced  men  in  the  profession,  we  shall  advert  a  little 
to  it,  and  give  such  explanation  as  we  think  most  likely  to  be 
iisefuL 

2419.  It  will  be  observed  from  the  heading  of  this  copy  of  day- 
labour  book,  that  the  month  begins  on  Monday  the  30th  April, 
which  is  supposed  to  be  the  first  month  of  the  business  or  financial 
year  on  the  estate  of  Lynmore ;  but  it  must  be  clearly  understood 
that  no  precise  month  need  be  taken  as  the  beginning  of  the  year 
in  making  out  such  a  statement,  as  this  may  be  any  month,  accord- 
ing to  the  usual  business  year  maintained  on  the  property,  in  respect 
to  the  winding-up  of  financial  afiTairs.  < 

2420.  Under  the  heading,  the  two  pages  are  divided,  &om  bottom 
to  top,  into  seven  great  columns — apart  from  the  money  columns, 
&c. — ^the  first  on  the  left-hand  side  for  the  names  of  the  men 
employed,  and  the  other  six  for  the  working  days  of  the  week ;  with 
intermediate  small  columns  for  the  days  and  hours  that  each  man 
is  employed.  After  the  days  of  the  week,  there  is  a  column  for  the 
total  number  of  days  each  man  is  employed  during  the  week ;  next 
comes  a  column  for  the  rate  of  wages  he  receives  per  day;  and 
lastly  comes  one  in  the  usual  manner  of  money  columns,  in  which 
the  sum  each  man  is  to  receive  in  that  week  is  entered. 

2421.  If  there  are  not  many  men  employed,  one  opening  of  the 
book,  or  two  opposite  pages,  will  hold  the  transactions  of  two  weeks ; 
but  if  many  are  employed,  it  will  take  all  the  space  of  the  two 
pages  to  do  justice  to  the  description  of  the  work ;  and  of  course 
this  must  always  be  regulated  according  to  the  nature  of  the  establish- 
ment In  giving  the  foregoing  copy  of  our  day-labour  book,  we  have 
preferred  to  give  it  exhibiting  two  weeks'  labour  on  the  opening 
of  the  book,  with  the  view  of  showing  how  this  is  done  when  necea- 
sfiury, — ^which  is  merely  to  draw  the  lines  across  the  middle  of  the 
pages,  as  at  the  top  of  the  pages. 

2422.  We  have  described  the  use  of  the  columns  divided  by 
the  upright  lines  on  the  pages.  With  regard  to  the  horizontal  lines, 
which  intersect  the  others  from  side  to  side  of  the  page,  the  first 
from  the  top  is  to  make  a  column  for  the  days  of  the  week,  -which 
are  stated  each  in  its  compartment,  and  at  the  head  of  its  own 
special  column.  Immediately  under  this  is  another  horizontal  line 
from  side  to  side,  causing  compartments  at  the  tops  of  the  several 
columns  for  the  days  of  the  month ;  and  thus  the  days  of  the 
week  and  the  days  of  the  month  are  made  to  correspond  to  each 
other ;  next  in  order,  and   under   the    compartments  for  the  days 


ADAPTED   TO   FOREST  OPERATIONS.  819 

of  the  month,  are  those  for  the  state  of  the  weather,  which  should 
always  be  noted  by  the  forester ;  and  lastly,  there  is  the  line  of 
compartments  for  the  registry  of  the  thermometer,  which  should  also 
be  regularly  attended  to,  as  shown  in  paragraph  2417. 

2423.  We  shall  carry  our  remarks  a  little  further,  and  show  how 
the  men's  time  is  registered  in  this  book ;  and  in  order  to  this,  we 
shall  describe  the  entries  made  in  reference  to  one  or  two  of  them. 
A.  M'Gregor,  the  first  man  named  on  the  list  for  the  week  ending 
on  Saturday  the  5th  of  May,  is,  under  Monday  the  30th  April, 
stated  as  felling  oak  timber  in  Adam's  Wood,  and  on  the  same 
day  the  other  ten  men  were  employed  at  the  same  work  in  the 
same  wood.  Of  course,  where  the  men  are  at  different  works,  the 
work  that  each  man  is  engaged  in  must  be  carefully  described  under 
the  date,  and  in  the  compartment  for  the  purposa  But  we  need 
not  enlarge  on  this  point,  as  the  reading  of  the  columns  themselves 
are  so  clear  that  they  can  hardly  be  misunderstood. 

2424.  It  will  be  observed  Uiat  in  the  statement  for  the  week 
ending  Saturday  the  1 2th  May,  the  same  man,  A.  M'Gregor,  is  regis- 
tered on  the  10th,  and  the  following  day,  as  repairing  fences  on  the 
south  district  of  enclosures,  and  that  on  the  same  days,  all  the  other 
men  were  employed  at  the  same  work  with  him ;  but  that  on  Satur- 
day William  Calder,  James  Watson,  and  H.  Cameron,  are  marked 
absent,  all  the  others  being  engaged  in  scouring  drains  in  south 
district  inclosures.  All  this,  we  think,  is  clear  enough  to  be  under- 
stood by  any  forester ;  still  there  are  a  few  points  yet  to  be  remarked 
on  the  subject,  which  must  be  carefully  noted. 

2425.  The  particulars  of  each  day's  operations,  so  far  as  the 
labouring  men  are  concerned,  should  be  marked  down  in  the  even- 
ing, when  the  forester  returns  home,  and  should  on  no  accoimt  be 
left  till  another  day,  when  it  is  probable  that  new  works  will  dis- 
tract his  mind,  and  prevent  his  noting  so  correctly  the  transactions 
of  the  previous  day. 

2426.  The  forester  must  always  be  careful,  in  keeping  the  day- 
labour  book,  not  only  to  note  the  different  operations  that  the  dif- 
ferent men  may  have  been  engaged  in  during  each  day,  but  also  to 
note  very  particularly  the  district  or  particular  plantation  on  which 
the  work  has  been  performed,  as  without  this  he  could  not  fill  up 
satisfactorily  the  next  book  to  be  described  (the  Pay-list),  neither 
could  he  note  correctly,  at  the  end  of  the  finsuicial  year,  when  the 
different  operations  had  been  performed,  in  what  plantation,  or  in 
what  part  of  the  estate,  the  work  had  been  done.  This,  therefore, 
should  be  kept  specially  in  view  by  the  forester.  To  the  inexperi- 
enced book-keeper  in  forestry  this  may  seem  a  matter  of  little  con- 
sequence ;  but  to  the  man  who  has  had  much  experience  in  render- 

3  F 
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ing  correct  accounts  to  his  employer,  it  is  found  of  vast  importance, 
as  will  more  particularly  appear  as  we  proceed  with  our  proposed 
system. 

2427.  It  is  also  necessary  that  the  forester  should,  on  the  even- 
ing of  each  date,  note  in  its  proper  place  the  general  state  of  the 
weather,  as  well  as  the  degree  of  the  thermometer,  at  a  given  time 
of  the  day :  we  have  noted  it  at  9  A.M.  as  a  convenient  time,  but 
it  ought  to  be  taken  at  the  height  of  the  day  also,  and  in  the 
afternoon  as  welL 

2428.  Men  employed  in  contract  or  piece  work  should  not,  of 
course,  have  their  time  noted  in  the  book  under  notice,  but  only 
day-labourers,  as  the  statement  in  respect  to  contract-work  will 
be  accounted  for  elsewhere. 

2429.  The  day-labour  book  should  be  made  so  large  as  to  last 
one  year,  so  that  reference  csm  be  made  to  each  book  for  the  labour 
of  the  year  it  represents. 

The  next  book  in  the  order  of  the  system  is  the  Pay-List  of  Day- 
Labour  and  Piece-work.     The  following  is  a  sample  of  it: — 


Account 


rr    OPERATIONS. 
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the  Estate  of  Lynmore,  for  Month  ending  26th  May   1880. 


N(ML 


1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 


13. 
14. 
15. 


9. 

ien. 
ining. 


Amount 


£  $.  d. 

A.  1  7  6 

J.  0  6  0 

D.  1  5  0 

J.  »  0  0 

W.  »  5  0 

D.  I  6  0 

W.>  4  0 

A.  1  6  0 

J.  1  6  0 

J.  *  6  0 

H.4  6  0 

T.  I  5  0 


I     8     6 


10. 

Nuraeiy. 
Cleaning. 


11. 

Adam's  Wood. 
Lotting  Timber. 


12. 


Days 


Amount 


&  $,  d. 

0  2  6 

0  2  0 

0  2  0 

0  2  0 

0  2  0 

0  2  0 

0  2  0 

0  2  0 

0  2  0 

0  2  0 

0  2  0 

0  2  0 


13. 


ToUl 
No.  of 
Days. 


1     4     6 


Days 

Amount 

,                         1 

A 

s. 

d. 

2 

0 

5 

0 

2 

0 

4 

0 

1 

0 

2 

0 

1 

0 

2 

0 

2 

0 

4 

0 

2 

0 

4 

0 

1 

0 

2 

0 

2 

0 

4 

0 

1 

0 

2 

0 

1 

0 

2 

0 

1 

0 

2 

0 

1 

0 

2 

0 

1 

15 

0 

28.0 
I  22.i 
19.  i 
17.i 
20.5 
19.  i 
16.^ 
21.0 

19.  i 

20.  i 
18.0 
13.  i 


14. 


Rate 

per 

Day. 


i.d. 
26 

20 

20 

20 

20 

20 

20 

2  0 

20 

20 

20 

20 


15. 


Total 
Amount. 


16. 
We,  the  undersigned,  ac- 
knowledge to  have  re- 
ceived ftom  —  — ^ 
the  sums  set  opposite 
our  names  respective- 
ly, as  payment  of  our 
wages  for  the  time 
herein  set  forth. 


A  9.     d.\ 

2  17    6  ( Signed)  A.  McGregor. 


J.  Grant. 
D.  Fraser. 
J.  M'Don&ld. 
W.  Scott. 
D.  Ross. 
W.  Calder. 
A.  Robertson. 
J.  Watson. 
J.  M'Cook. 
H.  Cameron. 
T.  Low. 


Total  Amount  of  Day-Labour, 


2     6 

0 

1  19 

01 

1 

1  15 

0 

2     1 

0' 

1  19 

0' 

1  13 

o| 

2     2 

1 

0 

1  19 

0 

2     1 

0 

1  16 

0 

1     7 

0 

23  14 

6! 

1 

28  14 

6 

Jl 

4 
1 


Quantity. 


Rate  per  Yard. 


s.     d. 
0     2 


2000  yardfl 
1000      „  0     8 

1200      „  I        2     0 

Amount  for  Piece- Work,  . 


Amount  paid  for 
Piece-work. 


&     ff.  d. 

16  13  4 

33     6  8 

120    0  0 

170    0  0 


Total  Amount, 


170   0   0! 


»♦ 


»i 


« » 


J.  Smith. 
A.  Cameron. 
J.  M<Gr<»gor. 


193  14  61 
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2432.  The  specimen-sheet  just  given  of  the  book  called  the  Pay- 
List  of  Day-Labour  and  Piece -Work,  contains  the  entire  labour 
transactions  of  the  month,  or  four  weeks,  as  particularised  in  the 
specimen  given  of  the  Day-Labour  Book  itself,  together  with  the 
contract  or  piece-work  performed  and  paid  for  during  the  same 
period.  The  day-labour  part  of  the  sheet,  embraced  imder  paragraph 
2430,  contains,  in  a  condensed  form,  all  the  different  works  every 
man  has  been  employed  at  during  the  month,  and  as  particularised 
in  the  day-labour  book,  while  the  piece-work  part  of  it,  embraced 
iinder  paragraph  2431,  contains  also  in  a  condensed  form,  but  with 
all  the  particulars  necessary  for  the  proper  description  for  payment, 
the  contract- work  that  has  been  performed  and  falls  to  be  accounted 
for,  for  the  month. 

2433.  As  an  example,  we  shall  take  up  the  time  of  the  man 
Alexander  M'Gregor,  who  is  first  named  on  the  list,  and  whose  number 
is  therefore  1.  Under  column  No.  1  he  is  set  down  as  having  been 
4  days  and  6  hours  employed  in  felling  oak  timber  in  Adam's  Wood; 
under  the  2d,  as  having  been  3  days  engaged  in  thinning  Bankhead 
Plantation ;  under  the  3d,  1  day  employed  cleaning  hedges  on  North 
Park ;  under  the  4th,  2  days  in  the  repairing  of  fences  on  the  en- 
.closures  of  the  South  District, — and  so  on,  with  the  days  set  down 
opposite  to  his  name.  On  summing  up  the  whole  of  this  man's 
time,  it  will  be  found  to  be  23  days  in  all,  which  is  the  number  set 
down  for  him  to  receive  payment  for  under  column  13,  which  con- 
tains the  total  number  of  days  each  man  has  been  employed  during 
the  4  weeks.  Under  column  14  it  will  next  appear,  in  respect  to 
this  man,  that  his  rate  of  wages  is  2  s.  6d.  per  day ;  consequently 
his  23  days  at  this  rate  amount  to  £2,  17s.  6d.,  which  is  set  down 
in  column  15  ;  and  on  his  receiving  this  pay,  he  acknowledges  it 
by  signing  his  name  on  a  stamp,  under  the  16th  column ;  and  so  on 
with  all  the  other  men  whose  names  follow  on  the  sheet,  each  man 
signing  his  name  on  a  stamp  when  his  amount  is  £2  and  upwards. 
This,  we  think,  is  sufiicient  explanation  on  this  point. 

2434.  By  examining  Alexander  McGregor's  time,  as  stated  in  the 
Day-Labour  Book,  it  will  be  found  that  it  exactly  corresponds  with 
the  number  of  days  set  down  for  him  in  the  pay-list,  which,  of 
course,  ought  to  be  the  case  in  respect  to  all  the  men's  names  set 
down  in  these  statements,  as  if  the  one  statement  do  not  correspond 
with  the  other  in  this  respect,  it  is  an  indication  that  there  is  an 
error  somewhere,  which  of  course  should  be  checked. 

2435.  The  great  advantage  of  this  mode  of  keeping  men's  time 
is,  that  it  forms  a  complete  account  of  all  that  they  are  employed  at, 
in  the  least  possible  space,  and  yet  is  as  clear  and  to  the  point  as  if 
volumes  were  written  in  regard  to  it.     It  is  a  system  entirely  of  our 
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own  invention,  and  is  now  used  on  many  places,  and  found  to  answer 
the  purpose  admirably,  and  forms  a  complete  receipt  for  all  day- 
labourers'  wages. 

2436.  The  great  advantage  we  find  to  result  from  this  mode  of 
keeping  our  pay-list  for  workmen  is,  its  bringing  out,  at  the  end  of 
each  month,  the  exact  expense  that  has  been  incurred  on  each  branch 
of  work.  For  example,  we  at  once  see  that  £4,  Is.  3d.  has  been 
expended  under  column  No.  1,  for  felling  oak  timber  in  Adam's 
Wood;  £3,  5s.  6d.  under  column  No.  2,  for  thinning  Bankhead 
Plantation ;  and  so  on,  with  the  sums  set  down  under  each  of  the 
headings ;  and  as  each  of  the  headings  of  the  columns  is  filled  up 
every  month,  as  the  different  works  require,  these  sheets,  at  the  end 
of  the  year,  form  a  complete  history  of  the  workmen's  time,  which  is 
of  vast  importance  in  the  keeping  of  correct  accounts  on  all  such 
matters,  and  in  making  up  the  actual  amount  of  expenditure  at  the 
end  of  the  year. 

2437.  It  will  be  observed,  at  the  end  of  paragraph  24l7»  that 
the  statement  of  day-labour  for  the  4  weeks  amounts  to  £23,  148.  6d. 
in  all,  and  that  this  corresponds  with  the  sum  brought  out  as  the 
result  of  the  expenditure  in  the  pay-list  at  the  end  of  paragraph 

2430.  This  point  should,  of  course,  be  particularly  attended  to,  as, 
if  an  error  occur,  and  the  accounts  do  not  correspond,  it  might  lead 
to  a  great  amount  of  labour  at  the  end  of  the  year. 

2438.  We  have  yet  to  make  a  few  remarks  in  respect  to  that 
part  of  the  pay-list  which  sets  forth  the  contract  or  piece-work  per- 
formed during  the  month,  and  which  is  entered  under  paragraph 

2431,  and  on  the  same  page  or  sheet  with  the  day-labour.  It  is 
necessary  and  desirable  that  both  should  be  entered  on  one  sheet, 
in  order  to  bring  out  the  whole  as  one  account  at  the  end  of  the 
month. 

2439.  Before  entering  into  any  bargain  with  parties  to  perform 
such  work,  we  have  specifications  drawn  up  on  stamped  paper,  set- 
ting forth  all  particulars  in  regard  to  it,  which  specifications  are  of 
course  signed  by  the  contracting  parties.  This  arranged,  we  have 
next  a  formal  agreement  drawn  up,  also  on  stamped  paper,  setting 
forth  the  general  conditions  of  the  bargain,  one  condition  being 
always  that  we  are  to  pay  them  for  such  part  of  the  work  as  may 
be  finiBhed  to  our  satisfaction  at  the  end  of  each  month,  and  that 
their  signing  our  pay-list  for  any  such  portion  as  shall  be  paid  for  at 
the  end  of  any  month  shall  be  held  as  a  sufficient  receipt  for  such 
sums  as  they  may  receive  on  the  work  progressively.  This,  then, 
explains  our  mode  of  going  to  work  in  such  works  as  we  contract 
for,  apart  from  day-labour. 

2440.  From  the  statement  on  the  pay-list  as  to  the  piece-work 
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for  the  month,  it  appears  that  James  Smith  had  opened  2000  yards 
of  drains  in  Braidwood  Hill  enclosure,  at  2d.  per  yard ;  that  Angus 
Cameron  had  erected  1000  yards  of  wire  fence  on  the  same  enclo- 
sure, at  8d.  per  yard;  and  that  John  M'Gregor  had  1200  yards  of 
stone  wall  on  the  enclosure  of  Thortown,  at  2s.  per  yard, — the  sums 
of  all  of  which  are  set  down  and  paid,  and  signed  by  the  parties, 
each  opposite  to  his  account. 

2441.  From  both  branches  of  this  statement,  then,  it  is  brought 
out  that  £23,  14s.  6d.  was  paid  for  day-labour  during  the  month, 
and  £170  for  piece-work — or  in  all,  £193,  14s.  6d.,  which  the 
forester  will  set  down  in  his  cash-book  accordingly. 

2442.  The  cash-book  is  the  next  one  in  the  order  of  the  system, 
and  this  we  keep  by  single  entry,  or  single  money  columns.  In  this 
book  every  sum  is  entered  as  it  is  paid,  for  whatever  purpose, 
taking  care  to  have  a  receipt  for  the  smallest  sum  paid,  for  whatever 
it  may  be.  This  is  absolutely  necessary  in  the  case  of  the  forester, 
as  he  must  of  course  render  a  proper  account  of  his  employer's 
money.  The  following  page  will  show  our  mode  of  keeping  an 
account  of  all  sums  paid  out : — 

2443.  John  Woodford,  in  account  with  Lord  E d.  Cr, 

1880. 
May  8.  Paid  Robert  Manfred  for  scouring  drains  in  Stockston  Plan- 
tation, per  contract,  as  per  agreement  and  receipt, .  .     ;£7  10    0 

„    „   Paid  James  Strachan  for  one  quarter  of  oats,  for  forest  horse, 

as  per  account,         .  .  .  .  .12    0 

„    „    Paid  Samuel  Walker  for  paper,  note-books  for  foremen,  pens 

and  ink,  &c.,  for  the  forester's  ofSce,  as  per  account,        .        13    6 

„  15.  Paid  as  travelling  expenses,  two  days  in  visiting  southern 

district  of  plantations,         .  .  .  •  .        0  15    0 

„  „  Paid  Robert  Dickson  for  axes,  saws,  and  hammers  for  work- 
men on  western  district  of  plantations,  as  per  account,     .        4    8    6 

„  16.  Paid  John  Mathewson,  carpenter,  Newlands,  for  a  new  cart 

for  forest  work,  as  per  account,      .  .  .  .        5  18    0 

„  „  Paid  Robert  Welbeck  for  erecting  a  new  tank  in  Bancroft 
Wood,  in  which  to  prepare  timber  for  fencing  purposes, 
as  per  account,  with  specification,  .  .  .  .460 

„  23.  Fkid  as  travelling  expenses,  three  days  in  inspecting  opera- 
tions on  the  western  district  of  plantations,  .  .        12    6 

„  26.  Paid  pay-list  of  day  labour  and  piece-work,  performed  in  the 
woods  and  plantations,  for  the  month  ended  on  the  26th 
instant,  as  per  pay-list,        .....    193  14    6 

Carryforward,    .  .  .  £220    0    0 

2444.  From  the  foregoing  example  of  the  mode  of  keeping  the 
cash-book,  it  will  appear  a  simple  and  easy  matter  to  the  forester 
thus  to  note  down,  as  he  pays  any  account,  the  particulars  of  it,  on 
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the  exact  date  of  the  transaction ;  and  this  noting  down  of  the  sums 
the  forester  may  have  occasion  to  pay  l3  so  easily  understood,  that 
we  think  the  example  page,  which  is  supposed  to  contain  the.  trans- 
actions of  1  month  or  4  weeks,  is  sufficient,  without  much  explana- 
tory comment. 

2445.  For  the  information  of  young  men,  however,  who  may  not 
have  had  the  opportunity  of  much  school  education  on  the  subject 
of  book-keeping,  we  shall  make  a  few  general  remarks  in  explanation 
of  the  items  set  down  as  paid  in  the  cash-book.  The  first  of  these 
is  £7,  lOs.  for  scouring  drains  in  Stockston  Plantation.  Now,  with 
reference  to  this,  it  is  to  be  clearly  understood  that  the  forester,  in 
making  an  agreement  with  a  party  for  the  performance  of  such  work, 
should  have  a  written  statement  drawn  out  setting  forth  the  nature  of 
the  work,  and  how  it  is  to  be  done,  and  that  this  agreement  should  be 
signed  by  the  party  contracting  for  it.  This  attended  to,  when  the 
forester  pays  the  contractor,  he  should  take  a  proper  receipt  from 
him,  and  fold  this  up  along  with  the  agreement,  both  of  which 
should  be  properly  labelled  on  the  back  or  outer  fold,  so  as  the  more 
readily  to  distinguish  them  at  a  glance  from  other  documents  among 
which  they  may  happen  to  be  laid.  They  may  both  be  labelled  in 
the  way  shown  under : — 


AGREEMENT. 


ROBERT    MANFRED, 

for  Scorning  Drains, 

Stockston  Plantation, 

l8t  May  1880. 


RECEIPT. 


ROBERT    MANFRED, 

for  Scouring  Drains, 

Stockston  Plantation, 

£7,  lOs. 
Qth  May  1880. 


2446.  Having  settled  in  regard  to  the  agreement  for  the  scouring 
of  the  drains,  and  paid  for  the  work,  both  the  agreement  and  receipt 
should  be,  as  already  said,  tied  together,  and  laid  past  in  a  drawer, 
which  should  be  kept  exclusively  for  the  purpose  of  holding  such 
documents.  The  advantages  of  such  a  mode  of  arrangement  will  be 
felt  by  the  forester  when,  at  the  end  of  the  year,  he  comes  to  make 
up  a  full  statement  of  his  accounts. 

2447.  The  same  mode  of  dealing  with  the  other  accounts  should 
be  maintained  throughout ;  and  the  forester  should  never  omit,  when 
he  pays  out  money  on  his  employer's  business,  to  procure  a  proper 
receipt  for  it,  and  next  to  enter  the  sum  in  his  cash-book  on  the 
exact  day  on  which  it  was  paid,  and  to  label  the  receipt,  or,  it  may 
be,  account,  and  lay  it  past  in  due  order  in  his  drawer. 

2448.  With  regard  to  the  forester's  own  expenses,  it  is  not 
necessary  that  he  should  show  a  receipt  for  every  small  sum  he  may 
have  occasion  to  pay  out  while  travelling  on  his  employer's  business. 
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It  will  generally  be  enough  if  he  present  an  account  of  such  ex- 
penditure'at  the  end  of  a  month,  or  at  the  end  of  a  year,  according 
as  his  books  are  settled ;  but,  for  correctness,  he  should  never  neglect 
to  enter  in  his  cash-book  the  sums  for  travelling  as  they  are  paid. 

2449.  With  regard  to  the  account  entered  in  the  cash-book  for 
day-labour  and  piece-work,  amounting  to  £193,  14s.  6d.,  it  is  of 
course  understood  that  the  receipts  for  the  various  items  which 
go  to  make  up  this  sum  are  shown  in  the  pay-list  itself,  and  there- 
fore reference  is  made  to  this  book  in  the  cash-book,  where  the  re- 
ceipts of  the  parties  are  to  be  seen. 

2450.  In  the  same  way,  the  forester  will  enter  all  sums  he  pays 
out  during  the  year  in  the  cash-book ;  and,  at  the  end  of  the  year, 
when  the  accounts  are  to  be  arranged  for  settlement,  they  will  fall 
to  be  entered  in  another  book,  a  copy  of  which  will  be  given  in  its 
place. 

2451.  The  foregoing  copies  of  books  are,  we  think,  enough  for  all 
purposes,  in  reference  to  the  keeping  of  an  account  of  the  expendi- 
ture. We  shall  next  show  copies  of  our  mode  of  keeping  books  in 
reference  to  the  income  from  woods.  The  first  is  what  we  call  "  The 
Private  Sales  Book,"  a  copy-sheet  of  which  is  given  on  the  next  page. 

2452.  The  example,  or  copy-sheet,  of  our  mode  of  keeping  an 
account  of  sales  by  private  contract  is  given  under  paragraph  2455  ; 
and  this  embraces  all  sales  of  timber  for  which  ready  money  is  re- 
ceived. A  book  ruled  in  the  way  shown  is,  we  think,  the  most 
suitable  of  any  form  for  registering  small  sales  as  they  occur  from 
time  to  time,  and  for  which  the  money  is  paid  at  once ;  as  in  such 
cases  it  is  not  necessary  to  show  anything  other  than  the  simple 
nature  of  the  transaction,  without  reference  to  anything  future  in 
regard  to  it. 

2453.  The  column  on  the  left-hsuid  side  of  the  form  is,  of  course, 
for  the  entering  of  the  dates  when  the  different  sales  are  made ;  the 
next  column  is  for  the  names  of  the  purchasers,  and  after  it  is  a 
column  for  their  residences.  Next  in  succession  is  a  column  for  the 
names  of  the  different  plantations  from  which  the  timber  was  sold, 
and  following  this  is  another  for  the  description  of  wood.  All  this, 
we  think,  is  clearly  shown  on  the  copy  itself. 

2454.  As  a  matter  of  convenience  for  entering  the  different 
quantities  of  wood  sold,  we  have  five  columns  divided  off  respectively 
for  selling  quantities :  1,  per  ton ;  2,  per  hundred  trees ;  3,  per 
dozen  trees ;  4,  per  tree ;  and,  5,  per  foot.  This  arrangement  makes 
the  different  matters  of  entry  more  simple  than  could  otherwise  be 
in  a  book  of  this  kind,  where  brevity,  combined  with  explicitness,  is 
very  desirable.  We  shall  just  describe  a  few  of  the  entries  given  in 
this  example. 
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2457.  The  first  entry  made  is  in  the  name  of  John  Ross,  resid- 
ing at  Laggan,  who,  it  appears,  on  the  1st  of  May,  purchased  from 
the  plantation  of  Sluggan  small  oaks  to  the  number  of  700  trees, 
at  £5  per  100,  amounting  to  £35  in  all.  Passing  the  purchase 
made  by  James  Grant  on  the  3d  of  May,  we  shall  refer  to  that  made 
by  William  XJrquhart  of  Eden  on  the  4th.  From  the  account,  it 
is  set  forth  that,  on  that  date,  he  had  purchased  from  the  planta- 
tion of  Burnside  paling  rails  to  the  amount  of  145  dozens  of  trees, 
at  3s.  per  dozen,  and  that  the  amount  of  his  purchase  is  £21,  15s. 
We  shall  only  refer  to  another  sale — namely,  that  on  the  14th,  to 
James  Calder  of  Damhead,  who,  it  seems,  bought  from  the  planta- 
tion of  Eden  firewood  to  the  extent  of  50  tons.  This,  it  will  appear, 
had  been  sold  to  him  at  15  s.  per  ton,  and  that  he  had  paid  for 
it  on  the  same  date  he  made  his  purchase  the  price  named — viz., 
£37,  10s.  in  all. 

2458.  In  entering  such  sales,  they  can  be  carried  forward  from 
page  to  page,  to  any  desired  extent.  We  have  only  shown  a  few, 
simply  to  illustrate  our  mode  of  keeping  an  account  of  such  trans- 
actions. This  may  be  one  week's  or  one  month's  transactions;  but 
we  have  supposed  it  to  be  one  month's. 

2459.  One  great  advantage  resulting  from  this  mode  of  keeping 
an  account  of  wood  sales  is  its  simplicity  and  its  correctness ;  and, 
not  the  least,  its  pointing  out  at  a  glance  from  what  plantation  each 
sale  was  made.  The  latter  is  a  very  great  advantage  when  cor- 
rect accounts  of  the  produce  from  each  plantation  is  an  object,  and  it 
ought  always  to  be  one  in  every  well-regulated  establishment,  as  with- 
out such  information  the  management  of  woods  can  never  be  clearly 
defined  as  to  income  and  expenditure.  In  short,  it  is,  in  our  opinion, 
of  the  greatest  importance  to  be  able  to  ascertain,  at  any  time,  what 
value  of  produce  has  been  taken  from  a  given  plantation,  as  without 
this  no  proprietor  can  say  whether  such  and  such  a  plantation  has 
paid  him  better  than  such  another,  or  whether  it  has  paid  him  at  all. 

2460.  In  paragraph  2456  of  the  same  copy  is  also  shown  an 
account  of  payments  made  during  the  month  by  purchasers  who  had 
bought  timber  on  credit — that  is,  this  class  of  purchasers  had  bought 
produce  from  the  woods  on  the  understanding  that  they  were  to  have 
a  certain  time  allowed  them  to  make  payment,  and  that  they  were 
to  do  so  as  they  found  it  convenient,  within  a  reasonable  time. 
Sales  of  this  description  are  entered  into  another  book,  kept  speci- 
ally for  the  purpose,  which  is  called  the  "  Ledger."  Before  describ- 
ing the  nature  of  the  entries  made  under  paragraph  2456,  we  shall 
give  a  copy  of  the  mode  of  keeping  the  account  of  such  credit  sales 
in  the  ledger,     A  copy  of  this  book  follows : — 
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2461. 


1880. 


May  4, 

n       M 

•I   17, 


Dr. 


Plantation  from 
which  sold. 


Clury, 
Lait, 

Clury, 


John  Qordon,  Wood-mercbant,  Miltown. 


Description  of 
Timber. 


Soots  Pine, 

Larch, 
Soots  Pine, 


o 


o 


870 
280 


I 


1160 


Rat^. 


at  9/ 
at  15/ 
at/9 


Amount. 


£    M.  d. 

186  10  0 

210    0  0 

48  10  0 


IbtaL 


2462. 


Dr. 


Alezandsb  M'Gregor,  Wood-merchant,  Craigbea. 


1880. 


Mayl, 
It     8, 


Plantation  from 
which  sold. 


Bamside, 
Lait, 


Description  of 
Timber. 


f  Scots  Pine ) 

( Propwood,  ) 

Larch  Propwood, 


1 

1 

Hund 
Trees 

H 

290 

•  •• 

1 

•  •  • 

•  •• 

•  •« 

840 

- 

•  •  • 

Bate. 


at  4/ 
at  6/ 


Amount. 


TotsL 


£      s.  d. 

58    0    0 

102    0    0 


2463. 

Dr. 

William  Nisbet,  Saw-miller,  Woodhead. 

1880. 

Plantation  ftom 
which  sold. 

Description  of 
Timber. 

m 
a 
c 
in 

•  ■  • 
■  «  • 

.      .      .             Hundred 
Trees. 

II 

•  •  • 

50 
80 

235 

■  ■  • 

Feet. 

Bate. 

Amoost.       TotaL 

1 

Mayl4, 
t.   19, 
It      It 

Clury, 

Damhead, 

Strawn, 

Scots  Pine, 

Small  Ash, 

Small  Sycamore, 

ft  ft  • 
•  ft* 
ft  ft  • 

at  8/ 
at  15/ 
at  10/ 

£     M.  d. 
94    0    0 

87  10   0 
15    0    0 

2464. 


Dr. 


John  Maxwell,  Wood-merchant,  Bonudde. 


1880. 


Plantation  from 
which  sold. 


May  17, '  Adam's  Wood, 
It   23,  I  Do., 

I.    26,  Clury, 


Description  of 
Timber. 


Oak  Timber, 
Oak  Bumwood, 
Oak  Spokewood, 


H 

Hundred 
Trees. 

Dozen 
Trees. 

• 

■  •  ft 

110 

•  ft  • 

•  •• 

ft  ft  ft 
ft  ft  ft 

ft  ft  ft 

ft  ft  ft 

ft  ft  ■ 

500 

Pit 


1200 


Amount.   I   Total 


£  M.  d. 

185  0   0 

66  0   0 

87  10   0 


2465. 


Dr. 


Peter  Grant,  Wood-merchant,  Ballintaa. 


1880. 


May  1, 
t.  14, 
M    26, 


Plantation  from 
which  sold. 


Clury, 
Do., 
Do., 


Description  of 
Timber. 


Scots  Pine, 

Do., 
(    Soots  Pine     ) 
t  Paling  Wood,  f 


1 


I 


Ri 


o 


70 


700 


1800 


BaU. 


at  8/ 
at/9 
at  8/ 


AmooBt.   !   Tots* 


£     $,  d. 
280    0    0 

48  15   0 

28    0   0 
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CONTBA. 

Or. 

1880. 

Mode  of  Payment. 

Diflconnt. 

Sams  Paid. 

May  17, 

By  CSash  to  Account,   ..... 

a •»                   •  •  • 

&      8.    d. 
150    0    0 

Contra. 


Or. 


1880. 

Mode  of  Payment. 

Discoont. 

Bums  Paid. 

May  28, 

By  Cash  to  Account,    .           .           .           ,           . 

•  ■  •                 •  •  • 

* 

£     8.    d. 
68    0    0 

Contra. 

Or. 

1880. 

Mode  of  Payment. 

Discount. 

Rums  Paid. 

May  26, 

By  Cash  to  Account,    ..... 

■  •  •                 ■  •  ■ 

£      8.    d. 
120    0    0 

1880. 


Contra. 


Mode  of  Payment. 


Discount. 


Or. 


Sums  Paid. 


Contra. 

Or. 

1880. 

• 

Mode  of  Payment. 

Discount. 

Sums  Paid. 

• 
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2466.  From  the  examples  shown  in  regard  to  the  ledger,  it  is 
set  forth  that  five  different  persons  have  opened  accounts  with  the 
forester  in  the  month  of  May,  for  purchases  of  timber  made  by 
them  respectively  on  credit — viz.,  John  Gordon,  at  paragraph  2461; 
Alexander  McGregor,  at  paragraph  2462  ;  William  Nisbet,  at  para- 
graph 2463;  John  Maxwell,  at  paragraph  2464;  and  Peter  Grant, 
at  paragraph  2465. 

2467.  From  paragraph  2461  it  appears  that  John  Gordon,  on  the 
4th  of  May,  purchased  from  the  Clury  Plantation  370  trees,  at 
9s.  each,  amounting  to  £166,  10s.;  that,  at  the  same  time,  he  pur- 
chased also,  from  the  Lait  Plantation,  280  larch  trees,  at  ISs.  each, 
amounting  to  £210 ;  and  that  on  the  17th  he  purchased  again,  firom 
the  Clury  Wood,  1160  feet  Scots  pine,  at  9d.  per  foot^  amountiiig 
to  £43,  10s.  These  entries  of  sale,  it  is  to  be  observed,  are  aU 
entered  on  the  left-hand,  or  debtor,  page  of  the  book,  and  regularly 
according  to  their  dates.  On  the  contra,  or  right-hand,  page  of  the 
book,  however,  it  will  be  observed  that  this  John  Gordon,  on  the 
day  that  he  made  his  last  purchase  in  Clury  Plantation— on  the 
17th — had  paid  to  the  forester  £150.  This  sum,  then,  is  entered 
on  the  right-hand  page  under  date  the  I7th  May,  and  on  this  side 
all  sums  are  entered  as  they  are  paid. 

2468.  The  nature  of  this  book,  then,  called  the  Ledger,  is  simply 
that  the  sales  made  are  entered  on  the  left-hand  page  of  the  book, 
and  the  payments,  as  they  are  made,  are  entered  on  the  opposite 
page,  when,  at  any  time,  it  can  be  seen  at  a  glance  what  sums  are 
due  and  what  paid ;  and  of  course  when  the  sums  on  both  sides 
are  equal,  the  account  is  said  to  be  balanced  or  settled. 

2469.  In  the  same  way  as  has  been  described  under  paragraphs 
2467  and  2468,  all  the  accounts  in  the  following  pages  of  the 
copy  of  the  ledger  are  entered  and  dealt  with ;  and  in  a  book  of 
this  kind  there  may  be  any  number  of  pui^chasers  entered  for  trans- 
actions, according  to  the  extent  of  the  sales  made,  on  the  principle 
of  credit  accounts,  observing  to  give  each  purchaser  a  double  page 
for  his  account.  In  making  such  sales,  however,  the  forester  requires 
to  be  very  careful  as  to  whom  he  deals  with,  as  if  they  do  not 
happen  to  be  good  men,  from  having  no  hold  upon  them  beyond 
the  timber  lying  in  the  plantations,  he  might  incur  heavy 
to  his  employer :  this,  therefore,  ought  to  be  kept  specially  in 
in  carrying  on  such  transactions. 

2470.  We  shall  now  refer  to  the  account  given  under  paragraph 
2456,  which  we  could  not  well  have  attended  to  till  now,  and 
which  is  set  down  under  the  private  sales  as  payments  on  credit 
accounts  in  ledger.  In  looking  over  this  statement,  then,  it  appears, 
first,  that  on  the  1 7th  of  May  John  Gordon  of  Miltown  had  paid 
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cash,  as  per  credit  account  in  ledger,  folio  (leaf  or  page)  1,  £160. 
Now,  by  taking  up  the  copy  given  of  the  ledger,  and  examining 
John  Gordon's  account,  given  at  page  1  of  the  ledger,  this  will  be 
seen  to  correspond  with  the  transaction  as  it  took  place,  for  at 
page  1  of  the  ledger,  £150  is  entered,  on  the  right-hand  side  of 
the  page,  to  the  credit  of  John  Gordon.  Next,  from  the  statement 
under  paragraph  2456,  it  appears  that  Alexander  M'Gregor  had  paid, 
on  the  23d  of  May,  cash  to  the  amount  of  £68,  and  for  the  particu- 
lars of  the  transaction,  the  statement  refers  to  the  ledger  at  page 
or  folio  2.  Looking  up  for  this  in  the  ledger,  then,  at  page  2,  it 
is  seen  that  this  exactly  corresponds  with  the  transaction,  for  £68 
is  entered  to  the  credit  of  A.  M'Gregor  in  the  account  opened  up 
with  him  at  page  2.  Again,  it  next  appears  that  on  the  26  th  May 
W.  Nisbet  had  made  a  payment  of  £120  ;  this  is  referred  to  the 
3d  page  of  the  ledger,  where  the  transactions  in  reference  to  this 
person  are  fully  particularised  on  the  left-hand  page,  and  on  the 
right  it  is  shown  that  on  the  26  th  of  May  he  paid  in  the  sum  stated, 
and  this  he  is  given  credit  for  in  the  usual  way. 

2471.  The  payments  made  from  these  three  men  are  all  set 
down  under  paragraph  2456,  and  amount  in  all  to  £338,  which  is 
set  down  in  the  columns  for  the  total  receipts  of  the  month,  and 
under  the  totals  received  from  the  ready-money  sales ;  and  thus 
it  is  brought  out  that  the  amount  received  for  timber,  by  sales  by 
private  contract,  during  the  month  of  May,  is  in  all  £675, 19s.  lOd., 
all  the  particulars  in  regard  to  which  sales  are  seen  in  the  ready- 
money  transactions  under  paragraph  2455,  and  in  the  ledger  where 
the  credit  sales  are  particularised  at  the  pages  of  this  book  referred 
to  under  paragraph  2456. 

2472.  This  is  all  so  plain  that  we  think  little  further  comment  is 
required  on  the  subject  We  must  remark,  however,  that  the  parties 
-whose  transactions  are  particularised  under  paragraphs  2464  and 
2465  of  the  ledger,  or  on  the  4th  and  5th  pages  of  that  book,  are 
represented  as  having  made  no  payments  in  the  month  of  May. 
This  of  course  is  known  by  no  sums  being  entered  to  their  credit 
on  the  right-hand  pages  of  their  accounts ;  so  that  all  the  timber 
they  have  bought  is  supposed  to  be  still  due. 

2473.  We  now  come  to  take  up  the  subject  of  registering  the 
transactions  of  sales  of  timber  by  public  auction,  which,  generally 
speaking,  are  more  complicated  than  those  by  private  contract,  inas- 
much as  the  transactions  are  generally  more  extensive  than  private 
ones  are,  and  also  as  they  are  to  be  guided  by  a  class  of  rules  under- 
stood to  be  previously  laid  down  to  be  attended  to  by  the  seller 
on  the  one  part  and  by  the  buyer  on  the  other. 

2474.  For  the  sake  of  illustrating  how  public  sales  of  timber 
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should  be  registered  in  a  book,  we  shall  suppose  that  we  have  to 
dispose  of  the  larch  and  pine  trees  referred  to  in  the  statement 
given  in  regard  to  the  estimate  of  the  probable  income  under  para- 
graph 2411.  By  referring  to  that  pan^^^aph^  it  will  be  observed 
that  we  proposed  there  should  be  sold,  from  the  HiU  of  Bands,  by 
public  auction,  10,000  larch  trees,  and  we  supposed  that  they  would 
amount  in  value  to  10s.  each,  or  £5000  in  all  We  also  prox>08ed 
that  there  should  be  12,000  Scots  pine  trees  sold  from  the  plantation 
of  Grorry,  and  that  they  should  bring  6s.  each,  or  £3600  in  alL 
The  oak  timber  referred  to  in  the  paragraph  under  notice  we  shall 
take  no  account  of  at  present,  as  it  is  to  be  understood  that  it  can- 
not be  had  stripped  and  in  readiness  for  sale  so  early  as  the  month 
of  May,  when  that  sale  of  pine  and  larch  is  supposed  to  take  place. 

2475.  Fteparatoiy  to  this  sale,  then,  the  quantity  of  trees  stated 
should  be  properly  divided  into  lots,  of  various  numbers,  to  suit  the 
views  of  smaU  and  large  purchasers,  and  to  induce  competition^  so 
as  to  realise  the  highest  possible  price  for  each  lot,  and  for  the 
whole. 

2476.  We  shall  now  suppose  that  this  has  been  done,  and  that 
the  10,000  larch  trees  to  be  sold  have  been  properly  marked  and 
arranged  for  sale ;  and  that  they  are  subdivided  into  10  different 
lots,  varying  from  250  to  3000  trees;  and  that  the  12,000  Scots 
pines  have  been  dealt  with  in  a  similar  manner,  and  subdivided  into 
17  different  lots,  varying  from  250  to  2000  trees  each;  making  in 
all  27  lots  to  be  disposed  of.  These  arrangements  all  made,  and 
the  timber  sold,  say  on  the  4th  day  of  May,  we  should  enter  the 
different  lots,  and  the  whole  of  the  money  transactions  in  regard 
to  them,  in  a  book  for  the  purpose,  as  shown  in  the  next  page,  and 
which  is  in  eveiy  respect  a  copy  of  the  way  we  keep  our  own  books 
for  the  registering  of  similar  transactions. 
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2478.  This,  then,  is  the  form  of  book  in  which  we  register  our 
sales  of  timber  by  public  auction ;  we  have  adopted  it  for  a  number 
of  years,  and  have  found  it  to  answer  all  purposes  admirably.  The 
headings  point  out  the  different  branches  into  which  it  is  divided,  so 
that  little  description  is  required  in  explanation.  We  shall,  however, 
make  a  few  remarks  to  show  the  way  of  going  to  work  in  patting 
down  the  particulars  of  a  sale. 

2479.  The  1st  column,  as  indicated  by  the  heading,  is  for  enter- 
ing the  names  of  the  plantations  in  which  the  timber  is  sold  ;  and  the 
2d,  the  date  on  which  the  sale  took  place.  Here,  then,  from  the 
reading  of  the  first  line,  we  find  that  the  sale  took  place  in  the 
plantation  called  the  HUl  of  Bands,  and  on  the  4th  day  of  May. 
The  3d  column  indicates  the  numbers  of  the  respective  lots  sold ; 
the  4th  the  kinds  of  trees  the  lots  consisted  of;  and  the  5th,  the 
number  of  trees  in  each  lot  respectively ;  so  that  in  continuing  the 
reading  of  the  first  line,  we  see  that  the  first  lot  consisted  of  larch 
to  the  extent  of  3000  trees.  The  6th  column  indicates  that  this 
lot  was  sold  to  John  Beam,  and  the  7th  that  his  residence  is  at 

E d ;  the  8th,  that  the  timber  is  sold  per  lot,  without  reference 

to  any  other  specified  quantity  or  mode  of  measurement ;  the  9th, 
that  the  entire  value  of  the  Ist  lot,  as  purchased  by  him,  is  £1700. 
The  first  line  finishes  at  this  point  because  the  same  John  Beam  has 
bought  also  lot  2,  which  consists  of  500  larch  trees,  sold  to  him  at 
the  price  of  £260.     These  two  sums,  then — ^£1700  for  lot  1,  and 
£260  for  lot  2 — make  £1960  as  the  total  amount  of  this  person's 
purchase ;  and  this  is  therefore  set  down  in  the  10th  column,  which 
is  adapted  by  its  heading  for  this  purpose.    Passing  the  11th  column, 
which  is  set  apart  for  entering  any  discounts  that  may  be  allowed, 
we  read  in  the  12th  and  13th  columns  that  on  the  4th  day  of  May, 
the  day  on  which  the  timber  is  supposed  to  have  been  sold,  John 
Beam  paid,  as  the  fourth  part  of  the  price  of  his  purchases,  £490, 
in  conformity  with  the  conditions  of  the  sale.     Next,  from  column 
14th,  we  see  at  a  glance  that  this  purchaser  is  due  after  the  sale, 
and  after  he  has  made  his  first  part  payment,  £1470,  which  con- 
stitutes exactly  three-fourths  of  the  price  of  his  purchases.     Col- 
umns 15  and  16  are  for  use  when  further  payments  come  to  be 
made,  and  therefore,  in  the  meantime,  are  left  blank  till  full  pay- 
ments axe  made.     But  from  the  17th  column  we  see  that  John 
Beam  settled  for  the  balance  due  by  him,  by  granting  his  bills  for 
payment  at  four  and  eight  months  after  the  date  of  the  sale,  and  so 
on  with  all  the  other  lots  as  they  are  shown  under  the  names  of  the 
different    purchasers   respectively.      From  this   tabular   statement, 
therefore,  a  most  complete  account  is  given  of  each  of  the  lots  sold, 
in  a  clear,  distinct,  and  satisfactory  manner  for  after-reference. 

2480.  We  know  of  no  system  of  book-keeping  which  is  so  well 
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adapted  to  answer  the  purpose  of  sales  by  public  auction  as  that 
given  in  the  foregoing  form,  as  it  is  simple  and  clear,  as  well  as  con- 
cise, and  therefore  taking  up  little  space  in  a  book. 

2481.  It  is  to  be  observed,  under  the  3d  column,  that  the  larch 
timber  is  embraced  in  the  first  1 0  lots,  and  was  therefore  first  sold ; 
that  the  Scots  pine  timber  commences  at  lot  1 1,  and  is  embraced  in 
the  following  lots  to  27 ;  and  the  number  of  larch  trees  (10,000), 
it  will  be  observed,  corresponds  with  the  number  stated  in  the 
estimate  of  proposed  income  stated  under  paragraph  2411  as  pro- 
posed to  be  sold,  and  the  number  of  Scots  pine  (12,000)  also  corre- 
sponds with  the  number  mentioned  in  that  statement  But  on 
comparing  the  result  of  the  sale  with  the  sums  stated  as  the  value 
of  the  trees  respectively  in  the  estimate  of  the  proposed  income,  it 
wiQ  be  found  that  there  is  a  considerable  difference. 

2482.  Under  paragraph  2411  it  is  set  forth  in  reference  to  the 
income  expected  from  the  10,000  larch  trees,  that  their  value  might 
probably  be  £5000,  and  in  reference  to  the  12,000  Scots  pine  trees, 
that  their  value  might  probably  be  £3600 ;  while  the  result  of  the 
sale,  in  the  10th  column,  shows-  £5480  for  the  larch,  and  for  the 
Scots  pine  £3799,  thus  making,  as  the  sum  realised  in  all,  £9279 — 
instead  of  £8600,  as  was  expected — or  £679  more  than  the  estim- 
ated value.  Such  a  result  as  this  indicates  often  takes  place  at 
public  sales,  as,  however  judiciously  any  forester  may  value  his 
wood,  it  may  bring  more  or  less,  according  to  the  demand  for  the 
sort  of  timber  at  the  time  of  sale. 

2483.  Having  made  the  foregoing  remarks  in  explanation  of  the 
form  of  book  for  public  sales  of  timber,  we  do  not  think  it  necessary 
to  make  any  further  remarks  on  the  subject,  but  request  the  young 
forester  to  consider  and  study,  very  carefully,  the  character  of  the 
difTerent  books  we  have  given  copies  of,  for  all  the  purposes  of 
expenditure  and  income.  Unless  he  do  this,  and  get  a  clear  view' 
of  the  whole  subjects  the  copies  are  meant  to  present  to  him,  he 
wiQ  never  be  able  to  keep  correct  accounts,  whether  of  expenses  for 
work  performed  or  of  income  from  produce  sold.  The  foregoing 
copies  of  books  are  all  absolutely  necessary  for  every  forester  to 
keep,  in  order  to  be  able  to  lay  before  his  employer  a  sensible  and 
intelligent  statement  at  the  end  of  the  year,  of  all  the  transactions 
and  works  he  has  had  performed,  and  of  all  the  produce  he  has  sold. 
Without  some  such  system,  the  business  imder  his  charge  must 
eventually  run  into  confusion. 

2484.  The  books  we  have  given  copies  of,  and  described,  are  as 
follows : — 

1st,  ESTIKATB  OF  THB  PbOBABLB  InOOMB  FBOM,  AND  ExPENDITUBB  ON,  THB 

Woods  and  Plantations  on  thb  Ebtatb  of  Ltnmobb,  fob  thb  Ybab 
FROM  30th  April  1880  to  Ibt  May  1881.     This  book  jnaj  be  of  any 

3g 
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canvenient  aize  to  suit  the  extent  of  basineas  likely  to  be  performed,  and 
ought  at  least  to  contain  bo  many  pages  as  to  admit  of  its  holding  transac- 
tions for  a  considerable  number  of  years,  and  it  may  be  had  to  order,  firom 
any  stationer  in  a  large  town,  roled  as  shown  in  the  copy,  bonnd  and  ready 
for  use  :  of  course,  in  the  forester  ordering  such  a  book  from  a  stationer,  he 
will  require  to  give  him  a  specimen  copy  to  guide  him  in  the  ruling  of  it 
The  principal  headings  may  be  all  printed,  which  will  giYe  the  book  a 
neater  and  more  business  character. 

2d,  The  Day-Labour  Book  (copy  shown  from  paragraph  2417  for  the  first  four 
weeks  of  the  supposed  year).  This  book  should  be  made  to  contain  the 
labour  transactions  of  one  year,  and  should  be  labelled  outside  Dat-Laboub 

Book,  fob  thb  Woods  aitd  Plantations  on  the  Estate  of >  foe 

THE  TKAB .    Such  a  book  may  also  be  had  from  any  stationer,  lij 

giving  him  a  copy  to  rule  from ;  and  all  the  headings  should  be  printed, 
which  will  be  a  saving  of  time  to  the  forester,  and  be  the  means  of  pieveafi- 
ing  mistakes. 

3d,  AooouNT  OF  Dat-Laboub  and  Piece- Wobk  fbrfobms)  or  the  Woods 
AND  Plantations,  &g.,  as  shown  under  paragraphs  2490  and  2431.  Thii 
book  should  also  be  made  to  hold  the  transactions  of  one  year,  and,  as  in 
the  case  of  the  Day-Labour  Book,  should  be  labelled  outside, — ^when,  at  tin 
end  of  the  year,  both  can  be  laid  past  as  documents  together,  for  the  same 
year. 

4th,  The  Cash-Book,  as  shown  under  paragraph  2443.  This  one  may  be  of  any 
convenient  size  to  suit  the  transactions  of  the  estate,  and  is  most  con- 
venient when  so  large  as  to  hold  the  transactions  of  a  considerable  number 
of  years. 

The  four  foregoing  books  are  all  that  are  necessary  in  connection 
with  the  labour  department  of  the  woods,  as  there  cannot  possibly 
take  place  any  description  of  labour  which  may  not  be  properly 
detailed  in  them,  and  attested  by  the  parties  performing  it  With 
these  general  remarks  on  them,  we  shall  proceed  to  give  a  similar 
short  sketch  in  reference  to  the  books  for  Income,  copies  of  which 
have  been  described  in  their  respective  places : — 

5th,  Account  of  Sales  of  Timber  bt  Private  Contract,  as  shown  under 
paragraphs  2455  and  2460.  This  description  of  book  may  be  made  either  of 
dimensions  sufficient  to  hold  the  sales  of  one  year  only,  or  those  of  several 
years,  according  to  the  business  habits  of  the  proprietor.  We  ouiselvei 
have  ours  of  so  many  pages  as  to  hold  the  sales  of  several  years ;  and  thiS) 
we  think,  is  the  most  convenient  way. 

6th,  The  Ledobb,  as  shown  from  paragraph  2461  to  2465.  This  is  a  book 
which  requires  to  be  generally  pretty  large,  in  order  to  admit  of  a  few  pigM 
being  set  aside  for  each  purchaser ;  and  it  should  also  be  provided  with  an 
alphabetical  index  at  the  beginning,  by  which  to  find  out  the  names  of  the 
parties  to  whom  the  wood  is  sold.  This  is  of  course  managed  by  the  partiea^ 
names  being  registered  on  the  index,  according  to  the  first  letter  of  their 
names ;  and  where  the  parties'  names  are  registered  in  the  index,  reference 
is  made  to  the  page  of  the  book  where  their  particular  transactions  an 
detailed. 

7th,  AccoxTNT  OF  Sales  of  Timber  bt  Public  Auction,  &c  This  description 
of  book  is  a  very  important  one  on  most  wooded  estates,  and,  therefore^  it 
should  be  made  of  a  pretty  large  size,  and  sufficient  to  hold  the  tranBacttoss 
of  several  years. 
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vt 


»me. 


Hili:    0 
Gort    0 

Ada!    0 


AdiUi 


•«    0 


I 

id 


0 
0 

10 


6. 
Comparison  of  Actual  and  Estimated  Income. 


2. 

Estimated 
Income. 


6.000 
3,600 


60 

20 

6 

100 

120 


8.  d 
0  0 
0     0 


625  0  0 

700  0  0 

400  0  0 

200  0  0 


250    0    0 
560    0    0 


0 
0 
0 
0 
0 


8  12 


0 
0 
0 
0 
0 
0 


7  10    0 


110    0    0 
18    0    0 

11,779    2    0 


8. 

Sums  under 
Estimate. 


£ 


$.    d. 


250    0    0 


45  11    0 
15    9    8 


120  15    0 


4. 

Sums  over 
Estimate. 


£       8.    d. 

480     0     0 
199     0     0 


124  15     6 


234  15    0 
59  15    0 


5. 

Di  (Terence 

betwixt  Actual 

and  Estimated. 


£      8.    d. 


746     9  10 


Remarks. 


£234,  15s.  included  in 
private  sales. 


This  sum,  although  re- 
alised from  private 
sales,  was  estimated 
on  public  sales  from 
Adam's  Wood. 

The  weight  of  bark  ac- 
tually got  fh>m  these 
woods  is  IS  tons 
under  that  estimated 
for,  and  the  price  per 
ton  is  also  lOs.  under 
that  estimated  for. 


40,000  Scots  pine  were 
used  in  the  Thortown 
Bridge  enclosure,  as 
per  statement  of  ex- 

}>enditure  on  plant- 
ng. 


Over. 
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CoMPARifimore,  from  the  ZOth  April  1880  to  Ist  May  1881.  Or. 


1  and  EsUmaied  Expeaditafe. 

BaxAEKa 

omt  under 
ffistiiBate. 

Sums  0T«r 
EstimatA. 

Dlflbrenoe  betwixt 
Actual  and 

Etftimated. 

EXPBNDITUB*       «•     <*• 

£«.<!. 

A      a.     d. 

Salaries  at 

Forest 

Do. 

Assist 

Do. 

Wood 

Clerk 

Fencing  :— 

Braid 

3 

6     0     6 

Thort 

$16    8 

Genef 

]^0    6    8 

Enclo 
i 

4  17     0 

Under. 

60  15    6 

Draining . 
Braid 

17    2    0 

Thort 

^8    8    0 

Under. 

21     1    0 

Braid 

J9    2    6 
10    0 

Thor 

< 

7  10    0 
10    0 

Under. 

1  12    6 
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te  of  Lynmore,  from  the  30ih  April  1880  to  Ut  May  1881.      Or. 


»n  of  Actaal  and  EBtiin*t«d  Ezpenditare. 


L 


Snmt  under 
BttiDUte. 


£ 

s. 

d. 

0 

13 

0 

6    9    3 

4  10    6 


0     12 

10     6     7 

2     0    6 


29    0    0 


Bums  over 
EBtimate. 


£ 

s. 

d. 

9 

11 

6 

8    2     9 


1  19    0 
3  17    6 


4    2    5 
0  12    9 


2 

10 

0 

6  15 

0 

74 

0 

0 

4 

1 

9 

Difference  t<etwixt 
Actual  and 
EiiUmated 


£  a 

d. 

9  11 

6 

13  0 

0 

3  2 

9 

5     8     3 


7  13 

1 

2  10 

0 

5  15 

0 

45  0 

0 

4  1 

9 

Rkmaxkb. 


Over. 


Under. 


Over. 


Under. 


Under. 


Over, 


Over. 


Over. 


Over. 


«^i"^^^"*^^— ^^^■ 


■»J  -mm 
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.all  and  Bstimated  Bxpenditnre. 


Soma  under 
Ectimate. 


Prtu 


£     «.     d. 


8    4     8 


Nui 


0    15 


JVH 


6    6    0 
18    0 


7  14  6 

0  17  6 

2    6  0 

0    2  6 


Bama  over 
Batlmate. 


£    9.     d. 
6     2     6 


0  6  0 
0  15  0 
2  10     0 


2    19 

0  11     5 

1  15    0 


5  15  6 
7  11  10 

6  17  0 
2  19  0 

1  10  0 

1     8  6 

5  12  7 

15  6 

7  8  7 


Difference  betwixt 
Actual  and 
Estimated. 


£     «.    d. 


2  17  10 


8     8     7 


Bjbmabks. 


Not  estimated 
for. 

Over. 


Orer. 


2  19  10 


28  19    0 


6  18    9 


Under. 


Over. 


Under. 
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2486.  All  the  seven  books  referred  to  should  be  well  bound,  and 
never  slimly  in  paper  boards,  as,  when  thej  are  so,  from  the  great 
amount  of  handling  they  must  necesseurily  get,  they  soon  become 
shabby-looking,  and,  in  fact,  are  apt  to  get  torn,  so  Uiat  it  is  always 
a  matter  of  economy  to  have  all  such  account-books  bound  in 
leather. 

2487.  Although  the  seven  foregoing  books  are  sufficient  for  all 
purposes  of  keeping  accounts,  in  regard  to  the  expenditure  and  in- 
come of  woodlands,  still,  the  book-keeping  of  the  forester  could  not 
be  said  to  be  complete  with  them  alone,  inasmuch  as,  at  the  end  of 
each  year,  he  must  render  to  his  employer  a  correct  and  formal  ac- 
count of  all  the  transactions  he  has  performed  during  the  year  past. 
For  this  purpose  we  have  in  use  other  two  books — one  called  "  Com- 
parative  Statement  as  to  Estimated  and  Actual  Income  and  Expen- 
diture," and  another  called  "  Statement  of  Income  and  Expenditure." 
A  copy  of  the  former  is  annexed. 

2488.  We  shall  now  take  a  glance  at  the  foregoing  statement, 
with  the  view  of  giving  a  short  explanation  of  what  it  is  meant  to 
represent,  and  show  the  use  of  keeping  such  a  book.  The  object  of 
it  is  to  embrace,  in  one  comprehensive  statement,  the  transactions  of 
each  year,  after  they  have  been  all  performed  in  accordance  with  the 
scheme  supposed  to  be  drawn  up  at  the  beginning  of  the  year,  in  the 
way  shown  in  the  statement  called  the  "  Estimate  of  the  Probable 
Income  and  Expenditure,"  &c.,  a  copy  of  which  has  been  given  as  the 
first  book  in  this  system  of  book-keeping.  But  it  is  designed  not 
only  to  embrace  all  the  transactions  of  the  year,  but  also  to  com- 
pare the  sums  actually  received  and  expended  on  each  branch  at  the 
end  of  the  year  with  those  that  were  estimated  as  probable  at  the 
beginning. 

2489.  Taking  a  glance  at  the  debtor  or  income  side  of  the  state- 
ment just  given,  we  see  that  the  first  column  indicates  the  different 
woods  from  which  produce  was  sold;  and  the  second  column,  the 
description  of  produce.  The  third  column  indicates  the  quantities 
of  trees  sold  by  public  auction,  and  the  sums  actually  realised  for 
each  sort  and  quantity,  and  this  of  course  should  correspond  with 
the  results  stated  in  the  public -sales  book.  The  fourth  column, 
again,  indicates  the  quantities  sold  by  private  contract,  and  the  sums 
actually  realised  for  each  sort  and  quantity.  This  of  course  should 
correspond  with  the  details  and  results  of  the  private-sales  book,  and 
with  those  detailed  in  the  sales  entered  in  the  ledger.  The  fifth 
column  shows  the  entire  quantities  sold,  and  the  whole  of  the  money 
realised  for  them,  and  into  this  column  is  entered  the  value  of  all 
plants  that  have  been  removed  from  the  nursery  to  the  enclosures. 

2490.  Under  the  great  column,  No.  6,  the  comparison  betwixt  the 
actual  and   estimated  income  is  shown,  and  the  difference  betwixt 
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them  respectively.  Thus,  in  the  first  column  under  No.  6  it  is 
shown  that  the  sum  actually  received  for  the  10^000  larch^trees 
sold  from  the  Hill  of  Bands  is  £5480 ;  in  the  second^  that  £5000 
only  was  estimated  as  their  value ;  and  from  the  fourth,  that  they 
realised  £480  over  their  estimated  value;  and  so  on  with  the  other 
items  detailed. 

2491.  The  result  of  the  debtor  side  of  this  statement  is,  that  it  is 
seen  at  a  glance,  under  column  third,  that  £9654  was  realised  during 
the  year  from  public  sales,  and  under  column  fourth,  £2427,  9&  lOd. 
from  private  sales.  But  besides  this,  it  is  shown  under  1  of  column 
six,  that  £12,525,  lis.  lOd.  was  realised  as  the  whole  value  of  pro- 
duce, of  all  sorts,  during  the  year ;  and  imder  2  of  column  six,  that 
only  £11,779,  2s.  was  expected  to  be  realised;  while  under  5  of 
column  six  it  is  brought  out  that  £746,  9s.  lOd.  has  been  realised 
over  and  above  what  was  expected  at  the  beginning  of  the  year,  and 
as  stated  in  the  estimate  of  probable  income  and  expenditure  for  the 
year. 

2492.  On  the  creditor  or  expenditure  side  of  the  statement,  the 
same  mode  of  comparison  is  followed  in  regard  to  the  sums  under  the 
different  branches  there  set  forth ;  and  as  we  have  said  so  much  in 
explanation  of  the  income  side,  we  think  it  unnecessary  to  enlarge  in 
reference  to  the  expenditure,  as  the  different  headings  speak  for 
themselves.  We  may,  however,  just  make  a  short  reference  to  one 
or  two  of  the  branches. 

2493.  Under  the  head  ''Salaries  and  Allowances"  it  will  be  seen 
that  the  actual  expenditure  at  the  end  of  the  year  was  exactly  the 
same  as  that  estimated  for  at  the  b^inning  of  it 

2494.  Under  the  head  ''  Fencing  "  it  is  brought  out  that  the  wire- 
fence  which  was  erected  on  Braidwood  Hill  enclosure  cost  £6»  Oa.  5d. 
more  than  was  estimated  for ;  that  the  stone  wall  erected  on  Thor- 
town  Bridge  enclosure  cost  £51,  6s.  3d.  less  than  estimated ;  that  the 
general  repairs  of  fences  cost  £20,  6s.  8d.  less  than  estimated;  that 
the  repairs  of  gates  cost  £4,  1 7s.  more  than  estimated ;  and  that,  on 
the  whole,  the  fencing  cost  £60,  16s.  6d.  less  than  was  expected  at 
the  beginning  of  the  year. 

2495.  That  some  di£ference,  less  or  more,  will  occur  in  all  such 
estimates,  must  be  expected  by  every  judicious  man,  as  it  is  not  in 
the  nature  of  things  that,  at  the  beginning  of  the  year,  whea  the 
works  are  merely  in  contemplation,  the  forester  should  know  the 
exact  sum  that  each  is  to  cost.  It  is,  therefore,  not  to  be  attributed 
to  want  of  judgment  in  the  forester  although  he  should  be  even 
15  per  cent  from  the  estimate  on  some  particular  works,  if ,  on  the 
whole,  he  come  near  to  the  truth. 

2496.  Having  made  the  foregoing  remarks  in  reference  to  this 
statement,  we  shall  now  conclude  by  pointing  out  that  the  result  of 
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the  comparison  of  the  actual  and  estimated  expenditure,  as  set  forth  in 
reference  to  all  the  different  branches,  is,  that  while  £3791, 14s.  lOd. 
was  allowed  for  them  all  at  the  beginning  of  the  year  (see  details 
under  paragraph  2411),  they  cost  in  all  only  £3784,  16s.  Id.,  or 
£6,  18s.  9d.  less  than  was  expected. 

2497.  The  advantages  of  keeping  a  book  in  which  to  register  such 
a  comparative  statement  in  reference  to  each  year's  transactions,  must 
appear  evident  to  every  one  who  has  at  all  paid  attention  to  the 
keeping  of  correct  accounts  of  estate  management.  No  proprietor 
ought  to  be  without  such  a  statement  from  his  forester  at  the  end  of 
each  year's  transactions,  as  he  can  see  at  a  glance  from  it  whether  his 
forester  has  realised  the  income  he  expected,  and  whether  he  has 
carried  out  the  works  he  proposed  at  such  a  cost  as  he  anticipated ; 
and  from  having  such,  he  can  always  look  back  upon  it  as  a  guide  to 
himself  in  proposing  such  works  for  the  future.  But  besides,  the 
keeping  of  such  a  book  as  has  been  here  exemplified,  will  compel 
the  forester  himself  to  act  with  judgment  in  all  he  undertakes,  well 
knowing  that  his  employer  will  call  him  to  account  for  any  very 
great  difference  that  may  arise,  whether  in  reference  to  income  or 
expenditure.  The  next  book,  and  the  last  one  we  have  to  refer  to, 
is  that  which  shows  the  actual  state  of  income  and  expenditure  for 
the  year.  A  specimen  of  this,  grounded  on  the  copies  of  books  and 
statements  already  given,  will  be  found  on  next  page. 

2498.  Under  paragraph  2500  of  the  statement  just  given,  the 
sum  of  £12,209,  9s.  lOd.  is  brought  out  as  the  gross  amount  which 
the  forester  is  supposed  to  have  received  during  the  year,  and  for  this 
amoimt,  therefore,  he  has  to  account  to  his  employer.  We  ought  to 
remark  here,  however,  that  this  amotmt  of  income  is  less  than  that 
stated  in  the  comparative  statement  (under  paragraph  2485)  by 
£316,  2s.  The  reason  of  this  is,  that  in  the  comparative  statement 
the  latter  sum  is  entered  in  the  actual  income  as  the  value  of  plants 
supplied  to  the  enclosures  from  the  nursery.  This  amount,  it  must 
be  kept  in  view,  however,  was  not  received  by  the  forester,  but 
was  merely  stated  in  the  comparative  statement,  to  show  the  real 
value  of  the  plants  reared  in  the  nursery,  and  planted  out  by  him. 
But,  deducting  this  sum  of  £316,  2s.  from  the  gross  income  of 
£12,525,  lis.  lOd.,  stated  as  the  gross  income  under  paragraph 
2485,  we  have  exactly  £12,209,  9s.  lOd.  as  the  real  or  actual 
income  for  which  the  forester  is  supposed  to  have  to  account,  and 
this  corresponds  with  the  income  stated  under  paragraph  2500. 

2499.  On  the  creditor  side  of  the  statement,  the  different  accounts 
are  branched,  according  to  the  work  they  have  been  paid  for ;  and  of 
course  the  amount  of  all  the  vouchers  for  the  different  branches  of 
accounts  must  correspond  with  the  total  of  the  sums  paid  out  by  the 
forester  for  the  year,  and  as  entered  in  his  cash-book. 
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Dr. 

Receipt  and  ExFSNBiruBEyyVoin  the 
To  Receipt — 
Sola  of  Produce  by  PvUic  Auction, 

From  sales  of  larch  andpine  timber,  in  the  plan- 
tations of  Qorry  and  Hill  of  Bands,  on  the  4th 
May  1880,  as  per  public-sales  book,         .        .  £9279    0    0 
From  sales  of  oak  timber  in  Adam's  Wood,  on  the 
24th  August  1880,  as  per  public-sales  book,     .      375    0    0 

jC9654    0   0 

ScJs  of  Produce  hy  Private  Contract, 

As  per  piiyate-sales  book, 2427    9  10 

2427    9  10 

Rent  of  aaw-millB  for  the  year  ended  90th  April 

1881, 110    0   0 

Rent  of  cottages  for  the  year  ended  30th  April 

1881, 18    0   0 


Carry  forward. 


;£12,9()9     d  10 
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AND   PLANTATIONS. 


30^  April  1880  to  lit  Uaff  1881. 


Cfr. 


No.  of. 
Voucher. 

1. 


2. 
3. 

4. 
6. 
6. 

7. 
8. 
9. 


00 

k 

■3 
g 

.a 
§ 

0 

10. 
11. 
12. 


13. 
14 
16. 


16. 
17. 
18. 


19. 
20. 
21. 


22. 
23. 

24. 


EXPENDITUBlfi — 

Salaries  and  allowances — 
John  Baxter,  forester,  for  year  ended  30th 

April  1880, 

Do.,  allowance  for  horse,  da, 

Qeorge  Qillian,  assistant  to  forester,  for 

year  ended  do., 

Do.,  allowance  for  horse,  do., 

William  Tumball,  clerk  to  forester,  do., 

Peter  Sangster,  allowance  for  looking  after 

western  district,  one  year,  ended  do.,  . 
George  Jopp,  do.  eastern  district,  da,  . 
Robert  Bruce,  do.  northern  district,  do., 
Maxwell  Hay,  do.  southern  district,  do., 

Pay-Lists  of  day-labour  and  piece-work,  for 
the  month  ended  26th  May  1880, 

30th  June 
28th  July 

Ist  Sept. 
29th  do. 

3d  Nov. 

1st  Dec. 
29th  do. 

1st  Feb.  1881, 

2d  March  „ 
30th  do.  „ 
30th  April  „ 


99 


99 
»9 


» 


» 


Young  trees  for  nurscary — 
John  Stoddart,  Muirhead,     . 
James  Maxwell,  Newtown,    . 
Qeorge  Simpson,  Rafford, 

Carriage  of  young  trees — 

Lauchlan  Qrant,  Newtown,  . 

Wm.  M'Eenrie,  Lvnstock,  . 

George  Sutherland,  Mayen,  . 

Carpenter-Work — 
John  Mathieson,  Newlands,  . 
Robert  Welbeck,  Bencroft,    . 
Samuel  Murison,       do. 

Smithy-Work— 
Robert  Dickson,  Rosiebum,  . 
Donald  Fife,  Oiaigstown, 
Alexander  Laing,  Sndddyseat, 

Lodges,  Repairs  of — 
James  M'£annan,  mason,  Pitgair, . 
Geor^  Ur<][uhart,  carpenter,  do.    . 
William  Sim,  painter,  do. 


;£300  0  0 

30  0  0 

100  0  0 

30  0  0 

60  0  0 

40  0  0 

40  0  0 

40  0  0 

40  0  0 


193  14  6 

386  16  6 

170  10  9 

163     2  6 

235    9  4 

142    7  6 

167    0  0 

150    2  10 

96  15  7 

135  19  4 

296    7  3 

141  18  7 


67  12  9 
30  10  3 
23  13     1 


2    7    6 

5  19    3 
1  17     1 


5  18 
4  6 
0  13 


0 
0 
0 


4  8 

5  17 
2  13 


6 
0 
6 


62  14  10 

15  13    4 

13    4 


^£680    0    O 


2280    3    8 


121  16     1 


10    3  10 


10  17    0 


12  19    0 


79  11     6 


Carry  forward,       je3195  11    1 
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Dr. 


To  amount  brought  forvazd,        £12,209    9  10 


£12,209    9  10 
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/ 


AND    PLANTATIONS. 


20ih  Apnl  1880  to  IH  May  l6&l^(c(mHnued). 


Or. 


^^  ^j  By  amount  brought  forward,        £3196  11 

Toacher.  General  Stationery — 

25.  Samuel  Walker,  .  .       £l    Z    6 

26.  Wm.  Smith,  jun.,        ....  712 

27.  Robert  Dunbar, 6  11    4 

28.  George  Fowlie, 1  16  10 


Expenses  on  Sales  of  Timber — 

29.  George  Ramsay,  advertisements, 

30.  WuL  Walker,  do. 

31.  Wm.  Murison,  sale  dinners, 

32.  George  Ramsay,  printing  catalogues, 

33.  James  Skinner,  auctioneer, 

34.  Do.  do. 


15  11  10 


6     2  3 

6  12  9 

15  12  7 

6    5  6 

6  14  6 

3    3  0 


Implements,  Ironmongery,  &c. — 

35.  John  Hanny, 3  19    4 

36.  Alexander  Thomson,  ....  332 

TravellingExpenses  of  Forester  and  Assistant — 

37.  John  Baxter, 19  11     5 

38.  George  Gillian, 11    4     1 

Criminal  Prosecutions— 

39.  Walter  Gregor, 27    5    6 


Keep  of  Forest  Work-horse— 

40.  Robert  Manfred,         .        .        .        .  7  10    0 

41.  James  Strachan,         ....  120 

42.  Thomas  Low, 11    9    6 

43.  James  Shaw, 6    8    6 

Wages  of  Carter — 

44.  James  Parker, 


30 

0 

0 

4 

3 

6 

87 

3 

7 

Saddlery — 

45.  George  Yeats,     . 

Rates  and  Taxes — 

46.  William  Inglis,  assessor. 


1880. 
Nov.  11.— By  Cash  remitted  to  J.  E.,  .    4000    0    0 

1881. 
Nov.  20.— By  do.    do.    do.  .    .  4000  0  0 

„  30. — By  Balance  on  hand,  as  per  Bank- 

Book,   .    .    .       .   740  15  9 


44  10  7 


7  2  6 


30  15  6 


27  5  6 


26  10  0 


30  0  0 


4  3  6 


87  3  7 
3468  14  1 


8740  16  9 


>'  X12,209  9  10 
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2501.  The  first  branch  of  accounts  is  that  for  *' Salaries  and 
Allowances/'  and  for  this  there  are  nine  vouchers  in  all.  In  making 
up  this  statement,  the  forester  should  number  on  the  back  each 
voucher  with  a  number  correspondent  to  that  which  he  gives  it  in 
the  statement,  so  that  he  can  lay  at  once  his  hand  upon  it  from  its 
number,  independent  of  its  description  on  the  back.  The  amount 
brought  out  as  having  been  paid  for  salaries  and  allowances  (£680), 
corresponds  with  that  brought  out  for  the  same  branch  under 
pan^raph  2485. 

2502.  The  next  branch  of  the  account  is  that  of  *' Day-Labour 
and  Piece- Work,"  the  vouchers  for  all  of  which  are  understood  to  be 
kept  in  the  book  called  Pay-List  of  Day-Labour  and  Piece- Work,  a 
copy  of  which  is  given  under  paragraphs  2430  and  2431.  In  this 
statement  are  embraced  all  accounts  paid  for  Fencing,  Draining, 
Planting,  Hedging,  Bepairs  of  Water-Buns,  Saw-MiU  Dams,  Boads, 
&c. ;  Felling  and  Preparing  Timber,  Stripping  and  Curing  Bark, 
Thinning,  Clearing,  and  Burning  Bubbish,  Pruning,  and  all  Nurseiy- 
Work;  all  as  detailed  under  paragraph  2485  of  the  Comparative 
Statement  of  Expenditure. 

2503.  All  the  other  branches  of  accounts  detailed  in  this  state- 
ment show  for  themselves,  and  are  simply  different  accounts  as  paid 
by  the  forester  during  the  year,  arranged  according  to  their  charac- 
ters, and  numbered  for  convenient  reference. 

2504.  From  this  statement  it  is  brought  out  that  the  forester,  dur- 
ing the  year,  is  supposed  to  account  and  to  show  vouchers  for  having 
paid  out  in  all,  for  the  different  works,  the  sum  of  £3468,  14s.  Id. ; 
that  he  has  paid  his  employer,  at  the  dates  mentioned,  £8000 ;  and 
that  he  has  on  hand  at  the  time  he  is  supposed  to  render  this 
account,  £740,  15s.  9d.  All  these  sums  added  together,  then, 
correspond  with  the  sum  of  £12,209,  9s.  lOd.,  stated  as  the  gross 
income  on  the  debtor  side  of  the  statement ;  which,  therefore,  shows 
that  the  transactions  are  correct 

2505.  The  sum  of  £3468,  14s.  Id.,  stated  as  the  gross  som 
expended  by  the  forester  during  the  year,  will  be  found  not  to  cot- 
respond  with  the  sum  brought  out  as  the  total  expenditure  in  the 
comparative  statement  under  paragraph  2485,  as  in  the  latter  the 
sum  of  £316,  2s.  is  entered  as  the  value  of  plants  removed  from  the 
nursery,  which  sum,  as  before  stated,  was  not  paid  out  by  the  fores- 
ter, but  merely  entered  to  show  the  actual  value  of  the  planta  Both 
statements,  however,  will  be  found  to  correspond  by  deducting  the 
sum  last  named  from  the  gross  amount  set  down  as  the  actual  ex- 
penditure under  paragraph  2485 ;  and  with  this  explanation,  we 
think  enough  has  been  said  on  the  subject  of  book-keeping. 

2506.  The  forester,  it  is  imderstood,  renders  such  a  statement  as 
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has  just  been  described,  at  the  end  of  each  year,  to  his  employer, 
with  all  the  vouchers  for  the  different  accounts ;  and  on  rendering 
it,  he  should  register  a  copy  of  it  in  a  book  for  the  purpose,  so  that 
he  at  all  times  knows  what  he  has  done  and  stated,  and  can  refer 
to  it  when  necessary. 

2507.  With  such  a  set  of  account-books  as  we  have  given  copies 
of  and  described,  any  forester  may  keep  his  business  as  well  as  any 
accountant  could. 

2508.  There  are  other  two  books  required — ^viz.,  the  Nursery- 
Book  and  the  Bank-Book ;  but  the  former  is  a  mere  keeping  of  the 
ntunber  of  plants  sent  out  and  bought  in,  and  is  so  simple  that  any 
forester  can  sketch  out  such  for  himself.  The  latter,  on  the  other 
hand,  i3  a  mere  pass-book,  kept  between  the  banker  and  the  party 
lodging  the  money,  and  need  not  be  referred  to  here. 


852 


CHAPTER   XXVI. 

8B0TI0N   I. — ^THB   BEPAIBINO  OF  THB  BASES  OF  SHALL  BIVSB8. 

2509.  Although  not  directly  connected  with  arboriculture  in  the 
proper  sense  of  the  term,  yet  the  repairing  of  the  banks  of  rivers, 
where  they  have  been  injured  by  floods,  is  a  duty  which  generally  faUs 
to  be  performed  by  the  forester.  In  this  section,  therefore,  we  shall 
make  a  few  remarks  as  to  the  way  in  which  such  work  ought  to  be 
attended  to, — not  by  entering  minutely  into  the  details  of  the  sub- 
ject, but  merely  by  giving  such  general  hints  as  will  lead  foresters 
who  may  have  such  work  to  do,  to  have  it  done  in  a  suitable 
manner. 

2510.  The  breaking  down  of  the  banks  of  a  river  generally  takes 
place  while  it  overflows  its  banks  after  a  heavy  fall  of  rain,  and 
chiefly  occurs  where  any  considerable  obstruction  prevents  the  proper 
flow  of  the  water,  or  where  a  sudden  bend  in  the  river  causes  the 
force  of  the  current  to  undermine  the  bank,  at  the  spot  where  the 
bend  occurs.  Damage  to  river-banks  from  obstructions  and  sudden 
bends  is  most  to  be  feared  where  the  river  is  rapid  running,  and 
therefore  where  it  has  the  greater  force  to  undermine  and  wash 
away  the  banks.  The  banks  of  all  rivers  are  more  or  less  liable 
to  fall  away  gradually  in  pieces,  and  especially  so  where  the  sub- 
soil is  of  a  shifting  gravelly  nature.  Where  rivers  run  through  an 
estate,  therefore,  it  will  be  the  duty  of  those  in  charge  to  see  that 
their  banks  are  kept  in  proper  sound  condition. 

2511.  One  great  cause  of  damage  to  river-banks  is  the  too  fre- 
quent neglect  of  keeping  the  bed  of  the  river  clear  of  all  obstacles 
that  would  in  any  way  hinder  the  free  flow  of  the  water.  We  fre- 
quently see  large  roots,  or  even  trees,  and  large  stones  lying  in  the 
bed  of  a  stream.  These  should  be  removed  as  soon  as  practicable, 
as  they  are  a  fruitful  source  of  damage,  by  impeding  the  natural 
flow  of  the  stream  and  forcing  the  water  against  the  banks,  whidi 
would  otherwise  flow  freely  on. 

2512.  Where  the  banks  of  a  river  have  been  injured  by  floods, 


KEPAIRINO  THE  BANKS  OF  SMALL  KIVERS.  853 

&c.,  a  Tery  good  plan  is  to  form  what  is  called  piling  along  the 
water-line  ot  the  part  where  any  breach  has  occmred.  This  is  done 
by  driving  in  a  row  of  strong  wooden  posts  along  the  water-line,  at 
say  9  inches  apart,  and  from  2  J  to  3  feet  into  the  soil  below 
the  water — keeping  them,  when  driven,  as  high  as  the  level  of 
the  banks.  After  this  is  done,  a  couple  of  strong  rails  are  nailed 
on  the  piles — one  sbont  3  inches  from  their  tops,  and  the  other 
dose  to  the  level  of  the  river-bed,  and  this  in  order  to  keep  them 
in  line  and  position.  Brushwood  is  then  firmly  packed  in  behind 
the  piles  until  it  reaches  the  surface,  when  earth  can  be  placed  on 
the  top,  and  firmly  trodden  down  and  brought  to  the  level  of  the 
surface,  when  the  whole  part  should  be  covered  with  turfs.  Spruce 
branches  do  well  for  packing  behind  the  piles,  and  if  properly  put 
in  and  the  piles  firmly  driven,  the  whole  will  last  for  many  years, 
and  serve  t«  keep  the  bank  from  being  washed  away  by  the  force 
of  the  current 

2513.  If  stones  are  plentiful  in  the  locality  where  river-banks 
require  to  be  repaired,  a  very  secure  and  lasting  mode  of  repair  is 
to  form  rubble  facing  along  the  broken  portions  of  the  banks ;  and 
in  this  way,  after  properly  levelling  and  smoothing  the  injured  parts, 
and  giving  them  a  consistent  slope,  large  stones  should  be  built 
on  them  edgewise,  beginning  on  the  firm  bottom,  and  placing  them 
regularly  along  the  sloped  bank,  as  far  np  as  may  be  necessary  to 
protect  the  injured  parte,  all  in  a  similar  way  to  causewaying  a 
footpath.  The  stones  at  the  bottom  should  be  extra  large,  and 
fixed  in  the  bed  of  the  river  as  shown  at  a,  in  the  annexed  figure  ; 
and  Uiey  should  be  built  j^  i^^ 

np  to  such  a  he^ht  as  will 
keep  them  above  the  high- 
flood  mark.  As  the  water 
sometimes  undermines  and 
displaces  the  stones,  it  is 
generally  necessary  to  sup- 
port the  work  by  a  row  of 
heavy  piles  driven  in  on  a 
line  with  the  stream,  and 

at  3  feet  apart,  as  shown  in  the  figure  at  & ;  so  that,  although  the 
hnildii^  in  front  should  be  disturbed,  the  piles  will  keep  the  bank 
still  good  behind.  In  order  still  further  to  secure  the  stability  of 
the  structure,  a  heavy  beam  of  timber  should  be  fixed  on  its  upper 
end,  parallel  to  the  building,  and  close  to  it,  in  order  to  prevent 
the  action  of  the  water  undermining  the  building.  If  the  bed  of 
the  river  is  not  of  a  very  solid  character,  however,  this  sort  of 
Btructure  would  not  stand,  but  would  ere  long  be  undermined  and 
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vashed  away  by  the  action  of  lepeated  floods.  Therefore,  in 
all  cases  where  the  bed  of  the  river  is  gravelly  or  sandy,  the 
iujoied  banks  should  be  repaired  by  wooden  piles,  as  referred  to 
under  paragraph  2512. 

2614.  A  conunon  method,  where  a  piece  of  a  tiver-bank  has  been 
washed  away,  is  to  erect  a  jetty  or  breakwater,  jnst  above  the 
breach,  for  Hba  purpose  of  directing  the  flow  of  the  water  from  it 
As  a  temporary  core,  this  ia  sufBcient  at  the  time,  and  may  answer 
the  pnrpoee  nntil  a  more  snbstantial  protection  has  been  erected. 
This  breakwater  can  be  made  of  stones,  or  of  bmshwood  kept  in 
place  by  piles ;  and  should  be  erected  at  snch  an  angle  as  to  throw 
the  current  of  the  stream  well  off  the  broken  part 

2515.  Another  temporary  method  of  protecting  injored  parts  ia 
to  pat  op  a  wooden  fadng  upon  the  spot,  as  shown  in  fig.  178. 

1^  j^  Files  are  driven  into  the  ground  at 

an  angle,  as  shown  at  a,  and  these 
are  supported  by  other  piles,  h,  while 
a  support,  e,  ia  nailed  across  be- 
tween the  two,  in  order  to  keep 
the  whole  firmly  together.  Strong 
planks  are  tiien  nailed  on  the  piles, 
a,  and  the  whole  finnly  packed  be- 
hind with  earth  to  make  it  secure. 
This  ia  an  expensive  protection, 
but  is  to  be  recommended  where 

a  protection  is  wanted  immediately. 

Having  given  the  foregoing  hints  as  to  the  repairing  of  the  sides 

of  smaU  rivers,  such  as  are  generally  found  running  through  landed 

estatee,  we  shall  conclude  this  section  by  a  few  additional  remarks 

on  the  subject. 

2516.  In  repairing  the  banks  of  streams  in  any  of  the  ways 
set  forth  in  the  forgoing  part  of  this  section,  great  attention  should 
be  paid  to  the  proper  turfing  of  the  tops  and  ends  of  the  parts 
operated  on ;  as,  if  this  is  neglected,  it  is  almost  certain  that  the 
water  of  the  next  flood  will  moke  inroad  upon  the  yet  soft  matter 
put  in  behind  the  facing.  To  prevent  any  accident  of  this  nature, 
all  the  turf  laid  on  the  top  parts,  and  behind  the  front  erections, 
should  be  put  on  very  closely  and  firmly,  and  made  level  with  the 
natural  surface  on  their  backs  and  ends ;  while  the  ends  of  the  sbuc- 
tnres  erected  in  front  of  them  should  be  well  secured  by  piles, 
driven  in  so  as  to  render  these  parts  proof  against  the  inroa<k  of 
after  floods. 

2517.  When  any  spot  becomes  injured  on  the  banks  of  a  river, 
it  shonld  be  at  once  attended  to  and  made  good,  aa  if  it  be  left 
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unprotected,  as  is  too  often  the  case,  the  damaged  part  will  gradually 
become  larger,  and  therefore  the  more  difficult  to  deal  with. 

2518.  Large  trees  should  not  be  allowed  to  grow  close  on  the 
sides  of  water-streams,  as  their  roots  form  an  obstacle  to  the  free 
current  of  the  stream,  and  therefore  eddies  are  formed,  and  the 
banks  undermined,  and  gradually  they  fall  in. 

2519.  Wherever  the  banks  of  a  stream  have  a  tendency  to  fall 
in,  they  should  be  planted  with  vnllows,  as  the  very  fibrous  roots 
of  this  class  of  plants  very  soon  occupy  every  portion  of  the  soil, 
to  a  depth  of  from  3  to  4  feet,  and  therefore  keep  the  banks  of 
livers  good  against  the  rushii^  of  water.  Willows  planted  in  such 
a  situation  should  not,  however,  be  allowed  to  grow  up  as  trees, 
but  merely  as  osiers,  and  should  be  cut  over  every  season,  in  order 
to  keep  them  down,  and  from  forming  any  obstacle  to  the  coirent 
of  the  water  while  it  is  in  flood. 


SIOTION    U. — FOBSST    TOOLS    ANB    XAOHINIB,  PARTLY  OF    SBOBNT    INTRODUO- 
TIONy  NOT  RKFKBBBD  TO  IN  THH  VOBBGOINO  SEOTIONB  OF  THIS  WOBK. 

2520.  Although  we  have  in  the  foregoing  part  of  this  work 
referred  to  and  described  the  uses  of  most  of  the  common  tools  used 
in  the  various  operations  of  forestry,  still  we  think  it  necessary  to 
devote  a  short  section  to  a  brief  description  of  a  few  forest  tools 
which  are  in  general  use,  and  to  that  of  some  forest  machines  which 
have  been  recently  introduced,  but  none  of  which  have  been  yet 
noticed  in  the  preceding  pages.  Of  late  years  forestry  has  under- 
gone many  changes  for  the  better,  but  in  the  department  of  tools, 
and  of  machines  adapted  to  forest  operations,  it  must  be  admitted 
that  imtil  very  recently  comparatively  little  has  been  effected  in  the 
way  of  improvement ;  and  it  is  for  this  reason  that  we  purpose  to 
bring  under  notice  here  the  appliances  we  are  about  to  describe. 
Before  attending  to  this,  however,  we  may  just  state  that  the 
machines  of  recent  introduction,  and  represented  by  figures  179, 
180,  183,  184,  and  185,  have  all  been  tried  to  such  an  extent 
as  to  give  promise  that  they  are  likely  ere  long  to  come  into 
general  use;  but  before  we  can  recommend  them  with  full  confi- 
dence to  our  readers,  we  advise  foresters  and  others  interested  in 
such  machines  to  see  them  put  into  practice,  for  further  proof  of 
their  adaptability  to  the  works  for  which  they  are  severally  intended. 

The  following  are  the  tools  and  machines  we  have  to  refer  to : — 

2521.  Fig.  179  represents  a  new  hedge-cutting  machine  lately 
introduced  by  Mr  Alfred  fiidgway,  which  is  said  to  do  its  work  well 
and  expeditiously.     It  is  constructed  on  a  similar  principle  to  the 
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common  reaping  machine,  with  handles  the  same  as  those  of  a  pair 
of  hedge-shears.     Both  motions  of  the  machine  cnt  the  hedge,  hf 

Pig,  X7d.  which  plan  the  work  can  be  done 

more  qnickly  than  were  it  only 
to  cut  one  way.  In  using  it, 
the  left  hand  guides  the  machine 
to  its  work,  while  with  the  right 
one  the  handle  ia  moved  back- 
wards and  forwards,  giving  it 
the  full  play  of  the  top  knifa 
In  this  way  a  man  can  move 
forwards  along  the  hedge  at  a 
slow  pace,  cutting  the  hedge  as 
he  goes,  and  can  either  cut  lengthways  with  the  hedge,  or  from 
near  the  bottom  upwards.  The  best  way  is  first  to  cut,  horizon- 
tally, the  lower  part  of  the  hedge,  and  afterwards  the  upper  part 
can  be  cut  in  a  perpendicular  manner.  We  have  no  hesitation  in 
recommending  this  machine  for  use  upon  evergreen  hedges  that  are 
kept  regularly  trimmed,  as  we  know  from  experience  that  it  is  well 
adapted  for  such  work.  It  will  cut  twigs  of  a  fair  thickness,  but 
should  not  be  used  unless  upon  hedges  that  are  kept  r^;ularly  cut 
every  season.  We  may  mention  that  only  the  top  knife  requires 
sharpening,  which  may  be  done  with  a  file  in  the  same  way  as  is 
done  in  sharpening  the  knife  of  a'  mowing  machine.  The  machine 
can  be  had  to  cut  either  1 1,  2,  or  3  feet  in  width,  as  may  be  required ; 
but  we  are  of  opinion  that  for  general  purposes  the  one  cutting  2 
feet  in  width  will  be  found  to  be  the  most  usefuL 

2622.  Another  hedge-cutter  of  very  recent  introduction  is  what 
is  known  as  Homsby's  hedge  cutting  and  trimming  machine.  As 
yet  this  machine  is  new,  and  to  a  certain  extent  untried.  As,  how- 
ever, it  promises  to  be  a  great  saving  of  labour,  and  an  expeditious 
mode  of  doing  the  work  of  hedge-cuttiog,  we  think  it  right  to  bring 
it  under  the  notice  of  landed  proprietors,  and  of  foresters  who  have 
the  charge  of  laige  extents  of  hedging  to  be  cut  annually.  Fig.  180 
will  give  a  good  idea  of  this  machine.  It  is  manufactured  by 
Messrs  Kichard  Hornsby  &  Sons,  implement  makers,  Grantham,  and 
while  in  work  is  drawn  by  two  horses,  in  a  similar  fashion  to  a 
reaping  or  mowing  machine.  We  take  the  following  from  a  de- 
scription kindly  sent  us  by  Messrs  Hornsby:  "The  machine  is 
mounted  on  two  road  wheels  of  large  diameter,  to  secure  light 
draught.  Both  wheels  are  employed  in  driving  the  working  parts, 
the  motion  being  communicated  by  an  arrangement  of  gearing  to 
one  of  a  pair  of  knives,  similar  to  the  knives  of  mowers  and  reapers^ 
but  larger,  and  of  greater  strength.     These  knives  are  ceuried  by  a 
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sliding-bar  projected  from  the  side  of  the  machine.     This  bar,  vith 
the  catting  apparatus,  is  so  arranged  as  to  be  capable  of  ready  adjust- 


ment to  suit  different  circumstances ;  the  entire  machine,  when  set 
for  work,  being  under  complete  control  of  the  man  in  charge,  who 
rides  upon  a  seat  conTenieutly  placed  for  making  all  necessary 
adjustments.  The  cutting  apparatus  can  be  raised  to  any  required 
height,  to  suit  high  or  low  hedges,  or  the  level  of  the  ground  on 
which  the  machine  may  be  travelling.  It  can  also  be  set  at  any 
required  angle,  to  cut  more  or  less  off  the  hedge,  and  to  reduce  its 
height  01  alter  its  shape,  as  may  be  desired.  Both  sides  of  the 
hedge  may  be  cut  from  the  same  side,  so  that  the  machine  may  be 
kept  on  that  side  which  is  most  convenient.  The  side  of  the  hedge 
nearest  to  the  machine  is  usually  cut  first,  and  then  the  bar  lifted 
over  the  hedge,  and  the  angle  of  inclination  reversed,  so  as  to  cut 
the  other  side.  The  top  may  afterwards  be  trimmed  if  required,  by 
setting  the  cntting-bar  straight  out  from  the  machine,  and  the  height 
the  hedge  is  required  to  be  left  The  hedge  when  cut  is  A-sbaped, 
of  any  required  width  at  bottom,  and  of  any  height" 

The  foregoing  description  renders  it  unnecessary  for  us  to  say  much 
more  on  the  subject,  but  only  to  mention  that  two  men  are  required 
to  work  the  machine, — one  to  drive,  and  another  to  mam^e  the  cut- 
ting. It  ia  strongly  constructed,  and  adapted  to  cut  hedges  having 
theii  side-shoots  of  several  years'  growth.  Although,  as  we  have 
already  said,  this  machine  is  as  yet  only  new  and  almost  untried, 
yet  we  believe  that,  with  a  few  improvements,  the  necessity  for 
which  can  best  be  found  out  by  fair  trial,  it  will  in  the  future  come 
to  bo  a  very  serviceable  machine  for  hedge-cutting. 
3  H 
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2523.  We  ahall  next  refer  to  a  useful  implement  called  oTie-hand 
pntning-shears,  nsed  chiefly  for  the  purpose  of  catting  shoots  oE  ever- 
greens. They  are  very  simple  in  coDStmction,  and  are  made  to  open 
by  a  spring,  while  the  closing  is  done  by  the  hand  presaii^  them  to- 
gether. We  have  used  them  frequently  for  pruning  erergreena,  and 
find  that  they  are  well  adapted  for  the  purpose — being  strong,  and  yet 
suitable  for  carrying  in  the  pocket.  They  will  cut  a  branch  of  nearly 
an  inch  in  thickness  without  any  injury  to  the  spring,  and  are  easily 
kept  in  good  condition.  They  may  be  had  from  Messrs  Saynor, 
Cooke,  &  Ridal,  Paxton  Works,  Sheffield.  We  would  recommend 
every  forester  to  use  this  article  where  he  has  any  considerable 
extent  of  laurels,  &c.,  to  prune. 

2524.  Another  very  useful  tool  for  pruning  is  what  is  called  the 
pole-saw.  Although  not  of  recent  introduction,  we  take  the  oppor- 
tunity of  brii^ii^  it  under  the  notice  of  foresters  here,  as  a 
necessary  requirement  where  branches  have  to  be  cut  at  a  consider- 
able height,  and  where  the  pruning-chisel  cannot  be  well  pat  in  use. 
This  saw  cuts  only  downwards,  and  has  a  long  handle  fitted  to 
it  of  any  convenient  length.  The  blade  may  be  fixed  to  Uie  handle 
at  any  angle  to  suit  the  case  in  hand  in  respect  to  pruning,  and  is 
made  of  cast-steel,  2  feet  long,  and  tapers  from  the  lower  end  to  the 
point  With  this  description  of  saw,  branches  of  any  ordinaiy 
thickness  can  be  cot,  and  at  a  considerable  height  above  the 
operator. 

2526.  A  useful  straining-screw  for  wire-fences  is  shown  in  fig. 

181.     This  requires  little  explanation  beyond  what  is  conveyed  in  the 

illustration,  which  at  once  gives  a 

good  idea  of  the  mode  of  wortdn^ 

It  is  only  necessary  to  say  that 

the  end  of  the  machine  at  a  being 

placed  against  the  post,  the  wire 

is   passed   through    the    opening 

there,  and  fixed  to  the  vice  h,  by 

means   of   a  screw-bolt  and  nut,  after  which   it  is   tightened    up 

by  tuming  the  handle  c,  when  the  wire  can  be  keyed  up  and  fixed 

rig,  182.       round  the  post  in  the  usual  way.     This  is  a  convenient 

—  strainii^  machine  for  any  kind  of  wire-fence,  and   is 

manufactured  by  Messrs  Bayliss,  Jones,  &   Bayliss  of 

Wolverhampton. 

2526.  The  Canadian  axe  is  one  which  in  our  opinion 
should  be  more  used  in  our  woods  than  it  is  at  present 
The  annexed  figure  is  a  representation  of  this  axe  with- 
out a  shaft     It  is  wedge-shaped,   and    when  shafted 
with  a  clean  piece  of  ash  or  hickory,  forma  one  of  the  handiest  and 
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most  powerfal  implements  that  can  be  put  into  the  hands  of  a  wood- 
man. It  can  be  had  of  different  sizes  and  weights,  to  suit  circum- 
stances, and  is  sold  by  all  the  principal  manufacturers  of  edged  tools. 
2527.  For  pruning  trees  at  a  considerable  height  from  the  ground, 
the  Standard  tree-pruner  has  lately  been  introduced  by  the  Standard 
Manufacturing  Company,  Derby.       Figs,   183  and   184   represent 

Fig.  188.  Fig.  184. 


both  ends  of  this  pruner,  which  is  of  very  simple  construction — 
somewhat  in  the  style  of  the  averuncator,  referred  to  in  another 
part  of  this  work.  It  consists  of  a  pole,  hook,  metal  rod,  lever,  and 
blade.  The  hook  is  of  steel,  and  is  made  double,  so  that  the  knife 
works  in  the  hook.  The  knife  is  thus  supported  on  both  sides,  and 
can  be  made  very  thin,  thereby  reducing  the  resistance  of  the  wood, 
and  making  a  clean  and  smooth  cut.  The  knife  is  connected  with, 
and  operated  upon  by,  a  metal  rod,  which  gives  a  great  degree  of 
power ;  whilst  the  branch,  being  encircled  by  the  hook,  is  altogether 
under  the  control  of  the  operator,  and  cannot  escape  until  the  por- 
tion to  be  removed  is  severed.  The  whole  is  very  light  and  easily 
-wrought,  and  can  be  had  with  any  length  of  pole. 

2528.  We  will  conclude  this  section  by  referring  to  a  steam  tree- 
feller  which  has  lately  been  invented  and  brought  out  by  Messrs  A. 
Kansome  &  Co.,  Stanley  Works,  Chelsea.  This  is  the  first  machine 
of  the  kind  that  has  yet  been  used  for  the  purpose  of  felling  trees, 
but  with  what  success  we  are  not  yet  in  a  position  to  judge,  seeing 
that  it  has  not  yet  been  used  to  such  an  extent  as  to  enable  the 
public  to  form  a  decided  opinion.  The  invention  seems  a  good  one, 
however,  and  we  may  reasonably  hope  that  it  will  have  more  atten- 
tion paid  to  it  by  foresters  and  others  than  it  has  hitherto  had. 
Fig.  185  is  a  side  view  of  this  tree-feller,  as  it  is  placed  at  the  root 
of  a  tree  ready  for  work.  It  consists  of  a  steam  cylinder  of  small 
diameter,  so  arranged  as  to  move  upon  a  pivot  on  its  centre,  this 
pivoting  motion  being  easily  worked  by  the  hand.     The  saw  is  fixed 
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to  a  piston-iod,  and  is  kept  in  its  proper  place  by  guides,  and  ii 
this  -way  it  cuts  through  large-sized  trees,  without  altering  the  posi 


tion  of  the  machine.  The  steam  is  supplied  through  a  pipe  from  a 
portable  boiler,  placed  at  a  convenient  distance  apart  from  the  tree. 
With  a  long  steam  pipe,  this  boiler  does  not  require  to  be  removed 
until  the  tree-feller  has  operated  upon  a  number  of  trees  within  the 
radius  of  the  pipe.  The  feller  can  be  carried  about  strung  on  poles 
by  four  men,  and  is  easily  set  to  the  root  of  the  tree  and  put  in 
motion.  Besides  its  use  for  felling  trees  off  root,  it  can  be  so  ar- 
ranged as  to  be  used  for  cross-cutting  them  on  the  ground  aa  well ; 
and  as  the  machine  works  rapidly,  it  may  be  made  to  go  throng  i 
great  deal  of  work  in  a  day.  As  we  hare  already  said,  this  machine 
is  yet  new  in  the  world  of  forestry,  and  until  it  has  received  a  fair 
trial,  and  had  some  well-applied  testa,  we  cannot  be  expected  to  say 
much  regarding  its  merits.  We,  however,  do  not  hesitate  to  intro- 
duce it  here,  as  well  worthy  of  the  best  attention  of  those  who  are 
engaged  in  the  cutting  of  large  quantities  of  timber. 

2529.  There  are  other  tools  of  different  descriptions  being  invent- 
ed from  time  to  time  for  the  use  of  the  forester,  but  as  they  are 
either  of  litUe  consequence,  or  merely  some  other  form  of  a  tool 
already  in  use,  we  think  it  unnecessary  to  refer  to  such  here. 
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2530.  The  ameliorating  eS'ect  of  arboriculture,  when  judiciously 
applied,  on  the  climate  and  soil  of  a  country,  is  beginning  to  be  SiC- 
knowlei^ed  by  the  wise  and  learned  of  the  age  we  live  in.      Men  <A 
all  ranks  and  positions  will  be  found  to  admit  that  woodlands  are  ol    ' 
infinitely  more  importance  in  the  economy  of  any  nation  or  country  tfau   1 
they  have  hitherto  been  acknowledged  to  be.     Seeing  this,  therefore,  ' 
there  can  be  no  doubt  that  we  are  rapidly  approaching  the  time  when  i 
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the  planting  and  distribution  of  trees,  and  the  general  operations  of 
arboriculture,  will  be  conducted  in  accordance  with  well-defined 
natural  laws,  and  therefore  elevated  to  the  position  of  a  science,  as 
its  importance  demands.  Great  improvements  have  taken  place  in 
this  department  of  rural  economy  within  the  last  forty  years,  but 
much  greater  still  will  be  the  advances  in  the  art  within  the  next 
twenty  years  or  so.  Hitherto  the  improvements  that  have  been 
effected  in  arboriculture  have  been  mainly  brought  about  by  practical 
foresters,  without  the  application  of  much  scientific  knowledge ;  but 
now  that  foresters  in  general  are  becoming  better  acquainted  with 
the  laws  of  nature,  and  are  being  so  ably  assisted  in  their  observations 
by  men  of  science,  it  is  but  reasonable  to  infer  that,  by  the  end  of 
the  present  century,  forestry,  and  its  effects  on  soil  and  climate,  will 
be  much  better  understood  than  it  is  now,  and  will  have  emerged 
from  the  comparative  mistiness  that  at  present  hangs  over  it,  and 
be  brought  out  into  a  degree  of  light  wherein  it  may  be  clearly  read 
in  the  book  of  nature. 

2531.  The  indiscriminate  clearing  of  forests  which  has  been  going 
on  in  all  parts  of  the  civilised  world  is  now  being  looked  into  and 
condemned.     This,  for  some  time  past,  has  drawn  the  attention  of 
scientific  men  to  its  effects ;  which  are  to  lessen  the  regular  supply 
of  moisture  to  the  land,  and  consequently  to  render  it  very  much 
less  fertile  to  the  agriculturist.      But  to  be  more  explicit  on  this 
pouit,  the  want  of  trees  increases  both  the  heat  and  the  dryness  of 
the  air,  and  this  dryness  lessens  the  amount  of  vapour  which  is 
necessary  for  the  health  of  vegetation.     Now,  as  it  is  well  known 
that  trees  act  as  coolers  of  the  surrounding  air,  by  their  shading  the 
land  from  the  sun's  rays,  it  foUows  that  a  certain  proportion  of  every 
country — some  less  and  some  more,  according  to  position — ^requires 
to  be  kept  under  woods  and  plantations,  in  order  to  obviate  too  much 
dryness,  and  to  maintain  a  due  amount  of  moisture  for  the  health  of 
agricultural  crops.      Then  the  great  and  aU-important  question  is, 
what  proportion  of  a  country  should  be  kept  under  trees — of  course 
regularly  dispersed  over  it — and  what  proportion  should  be  kept  as 
arable,  with  a  view  to  maintaining  the  highest  possible  degree  of 
fertility  in  the  cultivated  portions  of  the  land,  and  at  the  same  time 
the  state  of  the  air  which  is  most  conducive  to  the  health  of  the  in- 
habitants ?     This  is  a  question  which  we  cannot  yet  answer  satis- 
factorily.    Indeed,  before  it  can  be  satisfactorily  answered,  many  and 
extensive  experiments  will  have  to  be  made  on  the  subject,  and  it 
remains  for  the  future  of  arboriculture  to  work  out  this  problem, 
ivhich  can  only  be  accomplished  under  a  well-directed  scheme,  yet  to 
be  laid  down  and  carried  out,  for  the  purpose;  and  certainly  the 
sooner  the  better. 
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2532.  In  carrying  out  a  system  of  experiments  for  asoertaining 
the  proportion  of  land  that  should  be  kept  under  trees  in  any  parti- 
cular country,  and  in  each  particular  part  of  the  same  country,  they 
would  require  to  be  conducted  under  the  superintendence  of  a  well 
constituted  society  of  scientific  men,  who  would  have  their  agents  in 
all  parts  of  the  country,  prepared  to  carry  out  their  instructions  with 
proper  instruments,  and  who  would  receive  from  their  agents,  and 
present  to  the  public,  at  regular  stated  intervals,  the  results  of  their 
observations  on  the  subjects  of  the  barometer,  thermometer,  hygro- 
meter, winds,  &c.  &c     In  attending  to  such  observations,  they  would 
require  to  be  made  on  woodlands,  on  open  lands,  on  diy  lands,  on 
wet  lands,  on  marshy  lands,  on  water,  by  the  sides  of  rivers,  by  the 
sides  of  lakes,  and  on  all  the  various  elevations  embraced  in  the 
country,  so  that  deductions  might  be  drawn  from  comparisons.     And 
not  only  these,  but  also  the  extent  of  each  particular  character  of  sur- 
face experimented  on  would  require  to  be  carefully  noted,  together 
with  the  geological  character  of  the  land,  and  the  aspect  of  the  same. 
Until  we  are  in  possession  of  the  residts  of  such  experiments  as  are 
here  indicated,  together  with  any  others  that  it  might  be  thought 
proper  to  make,  carefully  conducted  in  every  part  of  the  country,  we 
will  not  be  able  to  make  up  our  minds  as  to  the  exact  extent  of 
plantations  which  should  be  'planted  on  a  particular  part  of  the 
country,  with  a  view  to  its  being  put  into  the  best  possible  state  for 
the  health  of  men,  and  for  the  rearing  of  profitable  crops  to  the  very 
best  advantage.     This,  then,  is  a  branch  of  arboriculture  to  which 
every  one  engaged  and  interested  in  it  should  devote  his  best  atten- 
tion, as  it  is  only  by  united  and  well  applied  efforts  that  any  successful 
conclusions  can'  be  arrived  at.     At  present  the  subject  is  compara- 
tively little  understood  by  the  great  majority  of  those  who  are  most 
interested  in  the  matter,  and  therefore  it  will  be  to  the  credit  of 
future   arboriculturists  if    they  can    furnish   the  public  with  sach 
reliable  facts  as  will  enable  them  to  draw  definite  conclusions. 

2533.  It  must  always  be  kept  in  view,  however,  in  carrying  out 
experiments  on  the  subject  under  notice,  that  even  were  correct  con- 
clusions arrived  at  in  respect  to  the  amount  of  planting  required  for 
any  particular  country,  such  conclusions  must  always  be  affected,  and 
even  perhaps  in  time  rendered  in  some  degree  unsound,  by  the  altered 
condition  of  a  neighbouring  country,  or  even  by  that  of  a  part  of  the 
same  country.  There  can  be  no  doubt  of  this,  and  it  is  but  reason- 
able to  infer  that  the  great  clearings  that  have  been  and  are  still 
being  made  on  the  North  American  continent,  and  on  the  continent 
of  Europe,  have  tended  very  much  to  alter  the  climate  of  the  British 
Isles ;  for  who  does  not  observe  the  altered  state  of  our  climate  witii- 
in  the  memory  of  the  present  generation  ?     We  do  not  mean  to  state 
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that  its  altered  climate  is  attributable  to  that  cause  alone^  for  even  our 
own  lands  have  undergone  great  changes  within  our  own  remem- 
brance ;  and  this  too  has  to  be  taken  into  account.  Still,  when  we 
consider  that  such  an  enormous  acreage  of  woodlands  are  being 
cleared  every  year  in  North  America,  and  a  large  portion  on  the  con- 
tinent of  Europe  as  well,  it  is  not  to  be  doubted  that  such  clearings 
affect  the  British  climate,  although  we  cannot  say  to  what  precise 
degree.  Without  a  judicious  distribution  of  trees,  no  country  can  be 
profitably  occupied  by  man,  nor  cultivated  by  the  farmer ;  therefore 
arboriculture  may  be  truly  said  to  be  the  pioneer  of  the  improvement 
of  the  surface  of  the  globe.  Look,  for  example,  at  the  state  of  farm- 
ing on  the  prairies  of  North  America.  There  many  farmers  have 
been  obliged  to  abandon  their  subjects,  from  the  excessive  dryness  of 
the  climate,  and  in  consequence  of  the  storms  of  wind  destroying 
their  crops  and  everything  they  possessed.  We  have  this  information 
from  the  parties  themselves, — and  all  this  from  the  want  of  trees  to 
protect  their  crops  from  storm,  and  to  maintain  a  due  balance  of 
moisture  in  the  air.  This  state  of  things  on  those  treeless  wastes  is 
now,  however,  exciting  the  attention  of  the  settlers  on  them,  and  they 
are  planting  trees  as  they  proceed  in  their  march  of  improvement, — 
carrying  out  plantations  before  them  to  a  very  large  extent.  It  is 
arboriculture,  then,  that  is  to  render  those  vast  American  plains 
habitable  for  men,  and  profitable  to  the  country.  Our  brethren  in 
America  are  now  alive  to  the  vast  advantages  of  woods  for  the  suc- 
cessful improvement  of  their  boundless  plains,  naturally  rich  in  the 
character  of  their  soil;  and,  therefore,  in  the  hands  of  such  an 
energetic  people  as  they  are,  those  territories  which  are  now,  from 
want  of  trees,  uninhabitable  for  man,  will  ere  long  become  teeming 
with  human  industry,  and  overflowing  with  wealth — all  from  a  judi- 
cious application  of  arboriculture. 

2534.  Arboriculture  is  destined  to  be  equally  powerful  for  the 
improvement  of  the  treeless  regions  of  South  America,  for  the  deserts 
of  Africa,  and  for  that  of  the  vast  wastes  of  Asia  and  Australia. 
Can  any  one  doubt  that,  under  a  well-directed  system  of  planting 
trees  on  any  and  all  of  those  regions,  they  could  not  be  made  highly 
profitable  for  occupation  by  man?  Might  not  the  reoccurence  of 
such  terrible  famines  as  have  hitherto  been  too  common  in  some 
parts  of  our  Indian  Empire  be,  to  some  extent  at  least,  checked  by  a 
wise  and  judicious  system  of  planting,  and  a  proper  distribution  of 
the  forests  of  that  country.  We  are  of  opinion  that  arboriculture  is 
to  be  the  means  of  reclaiming  all  those  regions,  and  rendering  them 
fit  abodes  for  man,  and  all  his  dependants  and  industries :  it  is  to  be 
the  means  of  procuring  sustenance  to  many  hundreds  of  millions  of 
people,  after  the  present  habitable  parts  of  the  earth  shall  have  be- 
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come  overstocked.  Yes,  on  these  vast  tracks  which  are  now  consid- 
ered the  useless  parts  of  the  globe,  there  will  yet  be  spread  out,  by 
means  of  a  proper  application  of  arboriculture,  ample  fields  for  vast 
populations  exercising  every  human  industry — ^many  species  of  in- 
dustry of  which  we  of  the  present  age  can  have  little  or  no  idea. 

2535.  Arboriculture  is  to  change  the  natural  aspect  of  eveiy 
country  in  which  it  may  be  properly  applied,  and  its  details  carried 
out  Let  us  take  the  case  of  our  own  country  as  an  example  in 
point  We  now  cultivate  trees  brought  from  all  the  temperate 
regions  of  the  globe,  and  the  result  of  this  must  be  in  time,  that  our 
woods  and  parks  wiU  exhibit  features  of  scenery  quite  foreign  to  our 
land,  and  characteristic  to  some  extent  of  the  various  regions  firom 
which  the  trees  were  introduced.  Another  generation  will  see  the 
dark  forms  of  the  Picea  nobilis  and  the  Abies  DovgUmi  towering  in 
majestic  grandeur  above  the  common  trees  of  our  woods  and  planta- 
tions, presenting  outlines  of  a  truly  American  character  in  the  land- 
scape ;  while  the  Sequoia  ffigarUea  will  in  time  stand  out  above  all, 
as  beacons  pointing  out  the  seats  of  the  wealthier  classes  of  the  land, — 
these  forming  grand  contrasts  to  the  many  other  foreign  species  spiead 
aroimd  and  under  them.  Who  can  consider  all  these  points,  and  not 
come  to  the  conclusion  that  arboriculture  is  of  vast  importance  both 
to  the  welfare  and  pleasure  of  all  the  nations  on  the  globe,  and  that 
no  people  can  be  said  to  be  great,  refined,  and  powerful,  which  does 
not  attend  to  it  ?  The  future  of  arboriculture  is  not  confined  to 
any  one  people  or  nation ;  it  is  to  be  a  universal  science,  adapted  to 
promote  the  comfort  and  happiness  of  every  people  in  every  dime, 
and  to  secure  rich  harvests  to  the  industry  of  all  that  will  put  it 
properly  into  operation. 

2536.  The  futui*e  prospects  of  arboriculture  in  this  country  are 
far  more  promising  now  than  they  were  forty  years  ago.  Then 
practical  forestry  was  but  little  understood,  even  by  those  who  paid 
most  attention  to  it ;  but  now  landed  proprietors,  scientific  men,  and 
practical  foresters  are  beginning  to  see,  that  unless  in  the  future  a 
well  applied  and  judicious  system  of  arboriculture  is  adopted  in  this 
country,  we  will  certainly  feel  the  efiects  of  our  neglect  when  we 
least  expect  them.  The  only  way  we  can  in  the  future  depend 
upon  securing  the  benefits  which  are  to  be  derived  from  a  system  of 
arboriculture  based  upon  natural  laws,  and  carried  out  with  well 
directed  judgment,  is  by  the  thorough  education  of  our  foresters. 
Upon  them  chiefly  will  depend  the  carrying  out  of  all  the  operations 
in  connection  with  the  planting,  distribution,  and  general  manage- 
ment of  the  forests  of  the  future — ^not  only  in  this  country,  but  in 
our  colonies  as  well.  Care  should  be  taken,  therefore,  that  in  the 
future  we  have  such  a  class  of  foresters  as  have  received  a  sound 
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general  education  in  all  the  theory  of  their  profession,  and  have  put 
the  same  into  real  practice,  with  the  object  of  testing  the  soundness 
of  the  teaching  they  receive.  We  do  not  mean  to  infer  that  the 
foresters  of  the  future  should  be  men  of  theory  alone,  but  we  main- 
tain that  they  must  be  practical  men,  who  are  thoroughly  acquainted 
with  the  theory  of  all  the  branches  of  arboricultura 

2537.  Unless  in  the  future  we  have  a  better  system  of  educat- 
ing our  foresters  in  this  country  than  we  have  at  present,  the 
advancement  of  arboriculture  will  be  slow,  from  the  want  of  a  sure 
foundation.  It  is  therefore  the  duty  of  the  Oovemment  to  establish 
such  a  national  means  of  education  for  foresters  as  will  be  for  the 
future  benefit  not  only  of  this  country  alone,  but  of  all  her  colonies 
and  dependencies.  Such  a  means  can  only  be  supplied  in  the  form 
of  a  thoroughly  equipped  school  of  forestry,  established  upon  a 
really  practical  basis,  and  supplied  with  the  means  of  affording  aU 
the  theoretical  knowledge  that  will  be  required.  Upon  such  an 
establishment  will  greatly  depend  the  success  of  foresters  in  the 
future,  in  bringing  about  those  improvements  which  arboriculture 
demands  at  the  present  time. 

2538.  Among  foresters  themselves,  at  the  same  time,  a  properly 
united  action  is  required.  We  have  this,  to  some  extent,  in  the 
Scottish  Arboricultural  Society,  which  has  as  its  object  the  advance- 
ment of  arboriculture  in  all  its  branches.  But  hitherto  the  action 
of  this  society,  however  useful  in  some  respects,  has  not,  in  our 
opinion,  been  such  as  might  have  been  expected  from  a  body  of  men 
with  such  an  important  object  in  view.  We  trust,  however,  that 
ere  long  this  society  will  take  a  leading  part  in  bringing  about 
the  establishment  of  a  school  of  forestry  in  Scotland,  and  in  having 
meteorological  stations  appointed  in  all  parts  of  the  country  where 
its  members  reside. 

2539.  Within  the  last  five  years  the  claims  of  arboriculture  have 
been  advanced  very  considerably,  and  brought  before  the  public  as  a 
subject  worthy  of  our  best  attention,  by  the  establishment  of  the 
*  Journal  of  Forestry  and  Estates  Management.'  This  periodical  is 
published  with  the  exclusive  object  of  furthering  the  aims  of  forest 
science,  and  we  are  glad  to  know  that,  so  far  as  it  has  gone,  it  has 
been  the  means  of  drawing  attention  to  the  subject.  We  wish 
every  success  to  such  a  periodical,  as  it  is  well  calculated  to  bring 
about  an  improved  state  of  things  in  regard  to  forestry,  both  in  this 
country  and  in  the  colonies. 
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MEMORANDUM  by  D.  Brandis,  Inspector-General  of  Fobests, 
ON  THE  Present  Condition  of  Forests  in  India;  in  reply  to 
questions  sent  to  him  by  Dr  James  Brown  of  Benmoie  House, 
Port  Elgin,  Ontario,  for  the  fifth  edition  of  'The  Forester,' — 
dated  Dehra  Dun,  the  18th  August  1881. 

1.    JVTuU  is  about  the  extent  of  forests  in  British  India  ? 

It  is  not  possible  to  give  a  complete  reply  to  this  question.  What 
is  ordinarily  known  as  India  comprises  a  total  area  of  1,490,335 
square  miles,  or  more  than  12  times  the  extent  of  Great  Britain 
and  Ireland  (120,000  square  miles).  But  this  comprises  a  large 
area  in  Natives  States,  where  the  authority  of  the  Government  of 
India  is  limited  to  the  control  of  the  foreign  relations  of  those  States 
with  other  countries.  The  extent  of  country  actually  under  British 
administration  in  India,  excluding  Mysore,  which  is  now  under 
native  rule,  is  869,149  square  miles.  Of  this  area,  about  246,386 
square  miles,  or  28  per  cent,  is  under  the  plough;  and  of  the 
balance — viz.,  622,763  square  miles,  a  large  portion  is  waste  land 
and  pasture  land,  much  of  which  is  covered  with  trees  or  brush- 
wood. No  sharp  division  between  forest,  waste,  and  pasture  land 
is  possible. 

By  way  of  illustration,  I  may  mention  two  provinces,  Assam  and 
Burma.  The  total  area  of  Assam  is  45,302  square  miles.  Of  this 
area,  a  small  portion  only  (6760  square  miles)  is  under  cultivatioiL 
About  8000  square  miles  are  Government  forest,  but  there  is  be- 
sides a  very  large  extent  of  private  forest.  Thus,  in  the  Goalpara 
district,  there  are  about  620  square  miles  of  forest,  the  property  of 
zemindars  (large  native  landholders),  while  in  the  chief  tea-producing 
districts  of  Cachar,  Sibsagar,  and  Lakhimpur  there  are  about  550 
square  miles  of  forest  land  in  the  hands  of  (principally)  European 
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tea-planters.  For  the  other  districts  no  definite  data  regarding  the 
area  of  the  private  forests  are  available ;  and  there  are,  in  addition 
to  the  forest,  vast  areas  of  grass  land  and  waste,  both  private  and 
the  property  of  Government.  Of  the  forest  in  Assam  at  the  disposal 
of  Government,  the  area  actually  demarcated  and  set  apart  as  re- 
served forest,  to  be  permanently  maintained  as  such,  is  only  2015 
square  miles.  As  far  as  plans  have  been  formed,  it  is  intended  to 
increase  the  area  of  reserved  forest  to  3000  square  miles. 

The  total  area  of  the  province  of  British  Burma  is  87,220  square 
miles,  and  of  this  area  only  5334  square  miles  are  cultivated,  the 
rest  being  forest  and  grass  land,  nearly  the  whole  of  which  is  at  the 
disposal  of  Government.  According  to  present  proposals,  about 
3500  square  miles  will  be  demarcated  and  set  apart  as  reserved 
forest,  and  of  this  the  demarcation  of  1600  square  miles  has 
already  been  completed. 

Assam  and  British  Burma  are  instances  of  provinces  in  which  the 
greater  part  of  the  area  is  as  yet  covered  with  forest.  In  other 
provinces  the  forest  area  is  much  less,  but  there  is  great  variety  in 
the  conditions  of  the  different  provinces. 

2.   What  are  the  chief  hinds  of  trees  fownd  in  these  forests  ?     Please 
give  the  botanical  names. 

The  variety  of  trees  in  India  is  much  greater  than  in  Europe.  In 
Great  Britain  the  species  of  indigenous  trees  number  only  about  40, 
while  in  India  they  number  about  2000.  As  a  rule,  those  species 
are  most  important  which  are  found  in  large  quantities,  and  the 
timber  of  which  is  most  durable  in  the  climate  of  India;  and  of 
these  it  must  suffice  to  name  the  following: — 

(a)  The  Deodar  (Cedrus  deodar  a) — found  on  the  mountains  of 
the  North- West  Himalaya,  between  6000  and  9500  feet 
elevation,  in  forests  which  are  rarely  pure,  but  in  which 
the  deodar  is  mixed  with  other  pines  and  several  species 
of  oaks. 
(6)  The  Sissu  {Dalhergia  sissoo)  —  a  gregarious  tree,  which  is 
commonly  found  along  the  rivers  which  issue  from  the 
Himalaya,  fringing  their  banks  and  extending  far  up  into 
the  hills  to  an  elevation  of  3000  feet,  and  forming  large 
forests  along  the  rivers  outside  the  hills.  It  is  one  of  the 
best  woods  in  India,  of  a  rich  brown  colour,  strong,  durable, 
useful  for  furniture,  carriage-building,  and  other  purposes. 
(c)  The  Khair  (Acacia  catechu)  —  a  gregarious  and  most  useful 
tree,  of  very  wide  distribution,  common  in  North  India, 
often  associated  with  sissu  in  the  valleys  of  the  rivers 
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which  issue  from  the  Himalaya,  and  also  found  in  the 
drier  districts  of  British  Burma,  both  on  low  ground  and 
on  the  hills.  The  red  heart-wood  is  extremely  durable, 
and  is  used  for  house-posts  and  building  generally.  The 
heart- wood  is  also  used  on  a  very  large  scale  for  the  manu- 
facture of  cutch  or  catechu,  a  most  valuable  tanning  mate- 
rial, which  is  an  extract  made  by  simmering  chips  of  the 
wood  in  water,  and  by  boiling  down  the  dark-coloured  fluid 
into  a  hard,  shining,  black  mass,  the  catechu  of  commerce. 

(d)  The  Sal  (Shorea  robusta) — ^a  most  remarkably  gregarious  tree, 

in  leaf  nearly  throughout  the  year,  with  great  powers  of 
reproduction.  The  heart-wood  is  hard,  heavy,  and  durable ; 
it  is  used  extensively  for  building  and  for  railway  sleepers 
throughout  Northern  and  a  great  part  of  Central  India. 
The  sdl  forms  extensive  forests,  almost  pure,  both  at  the 
foot  of  the  Himalaya  and  on  the  hiUs  of  Central  India, 
stretching  from  the  banks  of  the  Ganges  in  Lower  Bengal 
to  the  sandstone  hills  of  Pachmarhi  in  the  Central 
Provinces. 

(e)  The  Teak  {Tectona  grandis) — a  deciduous   tree,  with  laige 

rough  leaves,  attaining  a  great  size.  This,  the  most  im- 
portant of  the  Indian  timber  trees,  is  found  in  mixed 
forests,  associated  with  bamboos  and  a  great  variety  of 
other  trees,  over  the  whole  of  South  India  and  in  Burma, 
extending  in  Central  India  and  in  the  interior  of  the  Trans- 
Gangetic  Peninsula  to  north  latitude  26^  The  timber  of 
teak  is  prized  in  India  more  than  that  of  any  other  trees, 
and  it  forms  an  important  article  of  export  to  Europe  and 
America  from  the  Burma  ports. 

(/)  The  Blackwood  (Balbergia  laiifolia) — ^an  evergreen  tree,  with 
handsome  dark-coloured  heart- wood,  which  is  much  prized 
for  furniture,  ia  found  in  mixed  forests  all  along  the 
Western  Ghats,  where  it  attains  a  large  size.  The  tree  is 
also  found  in  other  parts  of  India,  but  does  not  here  attain 
any  large  size.  The  blackwood  or  rosewood  belongs  to  the 
same  genus  as  the  sissu  of  North  India,  but  its  wood  is 
darker-coloured  and  more  heavy. 

(ff)  The  Babul  or  Kikar  (Acacia  araJnca) — a  gregarious  tree,  with 
a  hard  and  heavy  heart -wood,  which  forms  extensive 
forests  along  the  Indus  in  Sind,  where  the  life  of  the  tree 
is  maintained  in  an  arid,  almost  rainless,  climate  by  the 
annual  overflow  of  the  river.  It  also  forms  extensive 
forests  along  the  rivers  and  on  stretches  of  low  land  in 
the  dry  region  of  the  Deccan,  and  is  extensively  culti- 
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vated  in  many  districts  of  India,  extending  north  to  the 
foot  of  the  Himalaya  in  the  Punjab. 

(h)  The  Toon  (Cedrela  toona) — a  fast-growing  tree,  with  bushy 
foliage  and  light,  red-coloured  wood,  somewhat  resembling 
mahogany,  nowhere  gregarious,  but  found  scattered  on  rich 
moist  soil  in  the  outer  valleys  of  the  North- West  Himalaya 
and  in  Burma. 

(%)  The  India-Eubber  (Fictis  dastica) — a  huge  evergreen  tree  of 
the  fig  tribe,  with  thick  leathery  shining  leaves,  which 
sends  numerous  aerial  roots  down  to  the  ground  from  its 
branches.  The  rubber  or  caoutchouc  is  a  white  milk 
which  exudes  from  cuts  made  in  the  stem  and  roots.  The 
tree  is  indigenous  in  the  moist  forests  of  Assam  and  Eastern 
Bengal,  but  does  not  extend  south  further  than  the  24th 
degree  of  north  latitude. 

(k)  The  Sandal  {SarUalum  albvm) — a  small  evergreen  tree,  with 
elegant  hanging  branches  and  small  black  berries,  valuable 
on  account  of  the  exceedingly  fragrant  heart-wood,  which 
is  used  for  carving  and  incense,  and  is  largely  exported  to 
China.  The  tree  grows  in  the  drier  regions  of  South  India, 
generally  in  open  forests  or  on  waste  lands,  and  commonly 
in  hedgerows  and  on  fields.  Its  chief  habitat  is  the  state 
of  Mysore  and  the  adjoining  districts  of  the  Madras  Presi- 
dency, where  it  is  held  to  be  a  royal  tree,  which  may  only 
be  cut  by  permission  of  Government. 

3.   What  proportion  of  these  forests  is  kept  under  the  special  man- 
agement of  the  Government  i 

In  the  provinces  under  the  Government  of  India,  not  including 
Mysore,  which  is  now  under  its  own  Native  Government,  the  area  of 
reserved  forests,  which  have  been  demarcated  and  set  apart  to  be 
permanently  maintained  as  forest,  aggregated  14,890  square  miles 
on  the  1st  April  1880.  Outside  these  reserved  forests  a  certain 
control  is  exercised  over  a  portion  of  the  remaining  forest  area  in 
these  provinces ;  but  the  forest  domains  of  the  State,  which  it  is 
intended  permanently  to  maintain  as  forest,  have  the  area  which  is 
stated  above. 

In  the  Bombay  Presidency  the  area  of  reserved  forests  aggregated 
on  the  same  date  9670  square  miles.  But  here,  as  in  the  provinces 
under  the  Government  of  India,  the  work  of  demarcation  has  not 
been  completed,  and  is  still  in  full  progress. 

In  the  Madras  Presidency  the  process  of  setting  apart  and  demar-* 
eating  the  Government  forests  intended  to  be  permanently  maintained 


870  APPENDIX. 

has  made  less  progress  than  in  any  of  the  other  provinces.  There 
are  upwards  of  16,000  acres  (25  square  miles)  of  forest  plantations, 
and  about  279  square  miles  of  reserves,  under  the  control  of  Govern- 
ment, selected  and  demarcated  in  the  vicinity  of  the  lines  of  railway, 
chiefly  for  the  purpose  of  furnishing  a  permanent  supply  of  locomo- 
tive f  ueL 

4.  Has  planting  been  undertaken  to  any  considerable  extent  in  tie 

reserved  parts  of  these  forests  t 

5.  Hias  drainage  been  applied  to  wet  parts  of  the  land  previous  to 

planting  t 

6.  What  are  the  principal  kinds  of  trees  planted  i 

7.  At  what  distances  apart  are  the  young  trees  planted  f 

1 6.  Is  planting  mu>ch  attended  to  by  private  landholders  in  India  f 

1 7.  Have  any  nii/rseries  been  established  in  India  for  the  rearing  of 

forest  trees  f 

1 8.  Are  any  of  the  seeds  of  any  of  the  trees  soum  on  their  pemumefii 

sites  f — Or  are  the  young  trees  transpUmted  from  the  nurseries  t 

In  the  provinces  under  the  Government  of  India,  the  area  under 
regular  plantations  aggregated  32,461  acres;  but  in  addition  to  this, 
sowing  and  planting  and  other  cultural  operations  are  undertaken 
annually  on  large  extents  of  forest,  chiefly  with  the  object  of  pro- 
moting the  growth  of  the  more  valuable  species.  In  the  Madras 
Presidency,  as  already  mentioned,  the  area  planted  aggregates  16,000 
acres,  and  this  includes  the  well-known  teak  plantations  of  Nilam- 
bur  in  the  Malabar  District,  which  cover  an  area  of  «3500  acres,  the 
oldest  portions  of  which  were  planted  in  1842,  and  are  therefore 
now  nearly  forty  years  old. 

In  the  Bombay  Presidency  there  are  no  very  extensive  plantations, 
but  much  has  been  done  to  facilitate  the  regeneration  of  forest,  par- 
ticularly on  the  dry  hills  of  the  Deccan,  by  strict  protection  and 
broadcast  sowing.  Similar  measures  have  been  taken  with  great 
success  over  large  areas,  aggregating  68,000  acres,  in  the  babul 
forests  of  Sind,  near  the  banks  of  the  Indus. 

The  principal  kinds  of  trees  planted  are  chiefly  those  which  have 
already  been  enumerated  as  those  which  are  the  most  important. 

In  the  hills  of  the  North-West  Himalaya  the  deodar  is  the  chief 
tree  planted.  In  the  plains  of  the  Punjab,  where  wood  is  scarce, 
extensive  plantations  have  been  made  of  sissu.  Thus,  in  the  vicinity 
of  Lahore,  on  the  low  moist  land  near  the  Bavi  river,  and  at  Changa 
Manga  on  high  ground,  with  the  aid  of  irrigation,  extensive  sissu 
forests,  aggregating  14,000  acres,  have  been  raised  artificially  within 
the  last  twelve  years,  the  older  trees  in  which  are  now  nearly  30 
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feet  high.     The  wood  produced  in  these  plantations  is  sold  as  fire- 
wood, partly  for  locomotive  fuel,  partly  for  consumption  at  Lahore. 

Teak  is  planted  on  a  large  scale  in  Burma,  and  here  a  plan  has 
been  followed  with  great  success  which  is  known  under  the  name  of 
toungya  teak  plantations.  The  Karens  and  other  tribes  which  in- 
habit the  hills  of  Burma  practise  a  shifting  kind  of  cultivation,  by 
cutting  and  burning  the  forest,  and  raising  one  or  two  crops  in  the 
ashes.  On  the  clearances  thus  made,  and  together  with  the  rice, 
which  is  the  chief  crop  raised  by  these  people,  the  teak  seed  is  sown, 
and  the  result  is  a  complete  crop  of  that  valuable  tree,  provided  the 
bamboos,  the  coppice-shoots  of  other  trees,  grass,  and  herbs  are  cleared 
sufficiently.  For  this  is  the  great  diflSculty  in  aU  sowing  and  plant- 
ing operations  in  the  moister  and  tropical  parts  of  India,  that  the 
growth  of  bamboos  and  other  trees  is  so  luxuriant  that  the  teak  or 
other  kinds  planted  get  choked.  On  the  system  of  these  toungya 
plantations,  a  total  area  of  2515  acres  had  been  planted  up  to  the 
1st  April  1880,  at  a  cost,  on  an  average,  of  Es.  9-14,  or  about  16 
shillings  an  acre ;  and  the  plantations  on  this  system  are  now  being 
extended  annually  on  a  large  scale  in  the  forests  of  British  Burma. 

The  excellent  Nilambur  teak  plantations  have  already  been  men- 
tioned. There  sjce  teak  plantations  on  a  smaller  scale  in  North 
Kanara,  on  the  banks  of  the  Kalinadi,  and  in  many  other  places 
within  the  range  of  that  tree.  And  as  an  experiment,  the  tree  has 
been  planted  outside  the  limits  of  its  natural  distribution,  in  Assam 
and  in  the  Chittagong  district  of  Bengal. 

Sal  reproduces  so  freely,  naturally,  that  plantations  of  this  tree 
are  not  as  a  rule  required.  By  way  of  experiment,  plantations  have, 
however,  been  established,  in  order  to  stock  open  grassy  plains ;  and 
the  best  method  has  been  found  to  put  out  plants  from  the  forest. 
A  peculiarity  of  the  seed  of  the  sal  tree  is,  that  it  germinates  immedi- 
ately after  ripening,  and  that  it  loses  its  power  of  germination  very 
quickly.  Hence  it  is  neither  possible  to  keep  the  seed  for  any 
length  of  time  nor  to  send  it  to  any  distance. 

Extensive  plantations  of  india-rubber  have  been  made  in  Assam. 
In  its  natural  state  this  tree  generally  germinates  on  the  branches 
of  old  trees.  At  first  these  seedlings  make  very  slow  progress,  but 
they  commence  to  grow  more  rapidly  as  soon  as  some  of  the  aerial 
roots  thrown  out  by  the  young  plant  have  reached  the  ground.  The 
young  india-rubber  plant  requires  a  great  deal  of  light,  which  it  finds 
more  on  the  branches  of  trees  than  on  the  ground  under  the  shade 
of  the  forest.  Self-sown  seedlings  on  the  ground  are  only  found  in 
open  places  where  there  is  an  abundance  of  light.  Experiments 
-were  made  to  imitate  the  natural  reproduction  of  the  tree,  and  to  sow 
the  seed  in  the  forks  and  branches  of  trees ;  but  this  process  was 
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found  to  be  so  extremely  slow  that  it  was  abandoned,  and  broad 
lines  were  cleared,  instead,  through  the  forest,  and  the  seedlings 
were  planted  out  on  raised  mounds  of  earth.  This  plan  has  suc- 
ceeded admirably,  and  several  hundred  acres  have  now  been  planted 
on  this  system.  The  lines  are  100  feet  apart,  and  the  distance 
between  the  plants  within  the  lines  is  25  feet  These  great  dis- 
tances are  necessary,  as  the  india-rubber  fig  is  an  exceedingly  spread- 
ing tree,  which,  at  the  distances  named,  may  be  expected  to  take  up 
the  greater  part  of  the  ground. 

As  regards  the  establishment  of  nurseries,  it  may  be  said  that  the 
general  rule  is  to  sow  the  seed  as  much  as  possible  in  their  per- 
manent sites,  but  that  nurseries  are  always  established  simultane- 
ously with  these  sowings,  with  the  view  of  filling  up  blanks  by 
planting  out  from  the  nurseries.  In  the  case  of  some  trees,  such  as 
india-rubber,  no  sowing  in  the  permanent  sites  is  possible. 

As  regards  the  distances  at  which  the  young  trees  are  planted 
out,  this  necessarily  varies  according  to  the  kind  of  trees  planted, 
and  the  circumstances  of  the  case.  But  it  will  be  well  to  mention 
here  that  in  many  cases  the  plan  of  sowing  or  planting  in  lines  has 
been  found  to  answer  best.  The  lines  are,  according  to  circumstan- 
ces, 10,  20,  or  30  feet  apart,  and  the  distance  between  plants  or  seed 
plots  within  the  lines  is  much  less.  The  main  object  of  this  system 
is  to  facilitate  control  and  to  diminish  expense.  The  system  of  plant- 
ing and  sowing  in  lines  is  particularly  useful  where  the  growth  of 
grass,  weeds,  coppice-shoots,  and  bamboos  is  so  heavy  that  the  plants 
require  clearing  during  a  series  of  years  to  prevent  their  being 
choked.  Under  such  conditions  it  is  more  economical  to  clear  the 
jungle  only  along  certain  well-defined  lines,  and  at  the  same  time, 
as  the  plants  grow  up  close  together  within  the  lines,  they  are  soon 
enabled  to  cover  the  ground  and  to  draw  each  other  up ;  while  the 
elbow-room  given  them  on  either  side  enables  the  naturally  stronger 
or  more  favoured  plants  to  get  the  upper  hand  over  their  weaker 
neighboura  Thus  the  process  of  natural  selection  is  promoted,  the 
expense  of  clearing  is  diminished,  and  control  is  facilitated.  The 
plan  has  a  further  advantage  in  India,  where  in  most  cases  the 
thinnings  of  plantations  are  unsaleable,  that,  the  lines  being  far 
apart,  it  takes  a  long  time  before  the  trees  close  overhead  laterally, 
and  before  thinnings  become  necessary. 

There  has  been  no  occasion  for  any  extensive  works  of  drainage 
for  forest  planting  in  India.  In  regard  to  this  point  it  must  be 
explained  that  the  climate  of  India  differs  widely  from  the  climate 
of  Scotland.  In  almost  all  parts  of  the  country  the  year  divides 
itself  into  two  well-marked  seasons,  the  dry  season  and  the  wet 
season.     There  are,  indeed,  large   tracts  of  country  in   which  the 
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climate  is  so  dry  that  there  is  either  uo  wet  season  at  all  or  very 
little  rain  during  the  wet  season.  In  these,  the  dry  and  arid  regions 
of  India,  no  drainage  for  planting  is  wanted,  save  in  exceptional 
cases.  In  the  greater  part  of  India,  however,  the  whole  of  the  rain- 
fall takes  place  during  one  season  of  the  year,  which  generally  com- 
mences in  spring  and  lasts  until  autumn,  being  longer  in  the  moist 
regions  and  shorter  in  those  which  are  dry  and  arid. 

The  result  is,  that  during  the  wet  season  the  ground  is  soaked 
with  water,  except  on  the  hUlsides  and  on  soils  which  transmit  water 
freely.  Certain  classes  of  trees  can  live  under  these  circumstances 
in  soil  which  is  wet  and  soaked  with  water.  Indeed,  there  are 
extensive  forests  in  which  the  water  stands  on  the  ground  during 
a  great  portion  of  the  rainy  season.  For  such  trees,  if  it  were 
proposed  to  make  plantations  of  them,  drainage  is  not  required. 
But  there  are  other  classes  of  trees  which  absolutely  require  a  well- 
drained  soil,  and  which  cannot  live  under  other  conditions.  The 
teak  tree  belongs  to  this  class :  it  is  only  found  on  the  slopes  of 
hills,  or  elsewhere  wWe  the  water  during  the  monsoons  drains  oflf 
rapidly.  Consequently,  the  planting  of  teak  is  only  attempted  on 
suitable  ground  which  is  naturally  well-drained.  Sdl  also  is  a  tree 
which  only  thrives  on  soil  well-drained,  but,  as  already  explained, 
plantations  of  this  species  are  not  as  a  rule  required. 

The  result  is,  that  for  forest  plantations  in  India  drainetge  is  only 
required  in  exceptional  cases. 

No  extensive  forest  plantations  have  as  yet  been  made  by  private 
proprietors  in  India,  although  the  protection  and  management  of 
natural  forests  is  not  altogether  unknown. 

8.  In  planting  trees,  have  any  of  the  common  trees  of  Europe  been 

introduced  ?     Please  name  the  kinds. 

9.  Jffave  any  of  the  deciduous  trees  of  America  been  introdvxied  ? 

Please  name  the  hinds, 

10.  Have  any  of  the  American  coniferoe   been  introduced?     Please 

name  the  kinds, 

11.  Have   any  of  the  trees  of  Australia  been  introduced?     Please 

name  the  kinds, 

12.  Are  the   soU  and  dimaie  of  India  well  suited  to  the   healthy 

growth  of  foreign  kinds  of  trees  ? 

1 3.  Have  trees  been  introduced  from  any  other  foreign  parts  t     Please 

name  the  foreign  parts  and  the  hinds  of  trees. 

None  of  the  trees  of  Northern  Europe  or  North  America  have 
been  introduced  on  a  large  scale  in  India,  the  climate  of  most  parts 
of  India  being  totally  different.      Some  trees  of  South  Europe,  such 
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as  the  sweet  chestnut,  the  Spanish  olive,  and  the  Carob  (CenUonia 
siliqiia),  have  been  introduced  in  Northern  India;  and  of  these, 
the  sweet  chestnut  has  succeeded  remarkably  well  in  certain  situa- 
tions in  the  North- West  Himalaya.  From  South  America  the 
IHtheeolcbvum  saman  has  lately  been  introduced,  with  great  success, 
in  the  tropical  provinces  of  India,  and  particularly  in  the  moister 
districts,  its  extreme  rapidity  of  growth  being  its  chief  recommenda- 
tion«  The  mahogany  has  been  brought  from  the  West  Indies,  and 
is  cultivated  in  the  Bengal  and  Burma  forests,  where  it  thrives  well 
The  mahogany  grown  near  Calcutta  yields  timber  equal  to  that 
of  the  American  tree.  Several  of  the  South  American  caoutchouc 
trees  are  also  cultivated  by  way  of  experiment  in  Malabar  and  the 
southern  districts  of  Burma,  where  the  climate  is  favourable.  The 
different  species  of  cinchona  should  also  here  be  mentioned,  exten- 
sive plantations  of  which  have  been  made  on  the  Nilgiris  and  in 
Sikkim  within  the  last  twenty  years. 

Of  fruit  trees,  a  large  number  have  come  from  America,  such  as 
the  guava  and  custard  apple ;  but  these  are  old  introductions. 

From  Africa  no  forest  trees  have  been  imported  recently,  but  the 
Baobab  (Adansonia  digitata)  is  an  old  introduction,  and  large  speci- 
mens of  this  remarkable  tree  are  found  here  and  there,  near  villages 
and  Mohammedan  shrines.  The  Tamarind  tree  (Tamarindus  indioa\ 
which  is  commonly  cultivated  on  account  of  its  fruit,  is  also  pro- 
bably an  old  introduction  from  Africa. 

As  regards  forest  trees,  the  most  important  introductions  have 
been  made  from  Australia.  Forests,  raised  by  planting  within  the 
last  thirty  years,  of  the  Eucalyptus  globuhbs  or  blue  gum  cover  large 
areas  on  the  Nilgiris,  and  several  species  of  Acacia  also  have  been 
extensively  planted.  Other  species  of  Eucalyptus  have  been  found 
to  thrive  in  the  plains  of  North  India  and  in  some  places  of  the 
North- West  Himalaya. 

14.  WJud  is  the  general  condition  of  forests  and  plantaiions  as 

now  existing  in  India  t 

15.  What  is  the  system  of  forestry  at  present  understood  and  prac- 

tised in  India  f 
19.  Remarks, 

The  chief  object  of  forestry  in  India  is  to  secure  a  permanent 
supply  of  timber  and  other  produce  for  local  consumption  and  for 
export  trade.  Some  of  the  more  important  articles  produced  in 
these  forests,  besides  timber,  firewood,  and  bamboos,  are  the  follow- 
ing: CaorUchouc,  the  produce  of  Ficus  elastica,  which  has  already 
been    mentioned;   Shell-lac   and   Lac-dye,  made   by   the   lac-insect, 
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which  lives  on  a  great  variety  of  trees,  and  which  is  propagated 
artificially  on  a  large  scale  in  certain  districts  of  the  Central  Pro- 
vinces ;  Sandalwood,  already  mentioned ;  CtUch,  the  extract  made 
from  the  heart- wood  of  Acacia  catechu ;  and  MyrobalanB,  the  dried 
fruit  of  several  species  of  Terminalia,  particularly  of  TermiTudia 
chebula,  a  most  valuable  article  for  tanning,  large  quantities  of  which 
have  of  late  years  been  exported  to  Europe  and  America. 

Of  timber,  the  kinds  previously  named  are  the  most  important ; 
but  besides  those  named,  there  are  other  kinds  which  are  valuable, 
either  because  they  are  durable  or  for  other  reasons. 

A  peculiar  feature  in  most  Indian  forests  is  that  they  do  not, 
like  the  Scotch  fir  forests  of  the  Highlands,  the  beech  forests  of 
Buckinghamshire,  and  like  most  forests  of  Europe,  consist  of  one 
or  a  few  kinds  of  trees  only,  but  that  they  are  mixed,  consisting  of 
a  great  variety  of  trees,  of  which  generally  the  majority  are  worthless, 
a  few  kinds  only  being  valuable. 

Thus  teak  is  associated  with  a  large  number  of  other  trees  in  the 
forests  of  Burma  or  South  India,  and  most  of  its  companions  have  no 
(or  very  little)  value,  and  cannot  be  utilised.  This  peculiar  feature 
of  the  mixed  forests  of  India  renders  their  systematic  management 
and  working  extremely  difficult,  and  every  e£fort  is  made  to  increase 
the  proportion  of  the  more  valuable  kinds,  and  to  devise  means 
for  utilising  those  which  are  of  less  value. 

Bamboos  are  commonly  found  in  many  Indian  forests  :  but  while 
in  some  forests  they  are  valuable,  and  can  readily  be  disposed  of, 
they  are  without  any  value  in  others ;  and  in  such  places  they  are 
a  disadvantage,  as  they  impede  the  development  of  the  more  valu- 
able trees. 

The  demand  for  firewood  and  charcoal  is  limited  in  most  parts 
of  India.  Dried  cow-dung  is  used  for  fuel  on  a  very  large  scale, 
and  it  would  be  a  most  important  and  advantageous  measure  to 
increase  the  use  of  firewood,  and  thus  to  stimulate  the  use  of  manure 
for  its  legitimate  purpose.  But  even  if  the  whole  of  the  people  took 
to  using  firewood  for  cooking,  sugar-boiling,  and  other  purposes  for 
which  cow-dung  is  used  at  present  in  many  parts  of  India,  the 
demand  for  firewood  would  not  be  sufficient  to  utilise  the  entire 
mass  of  the  less  valuable  woods  which  are  the  companions  of  teak 
and  other  valuable  kinds  of  trees  in  the  Indian  forests. 

Hence  it  has  become  necessary  to  devise  other  means  for  utilising 
the  great  mass  of  the  less  valuable  woods.  For  this  purpose  it  has 
been  proposed  to  revive  and  extend  the  old  native  charcoal-iron 
industry,  and  to  impregnate  such  woods  with  antiseptic  substances, 
so  as  to  make  them  more  durable,  and  hence  more  readily  saleable. 
At  present  the  difficulty  remains  in  many  forests  of  India  that  there 
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is  no  demand  whatever  for  any  except  a  few  valuable  kinds  of  timber; 
and  that  as  these  are  cut  out,  the  less  valuable  kinds  take  their 
place,  unless  much  outlay  is  incurred  in  sowing  and  planting. 

These  are  some  of  the  peculiar  conditions  under  which  forestry  is 
practised  in  India.  Now  as  to  the  outlines  of  the  system  followed, 
and  the  present  condition  of  the  forests.  The  first  step  has  been  to 
select  from  the  waste  and  forest  lands  which  were  at  the  disposal  of 
Government  certain  areas  most  suitable  to  be  permanently  maintained 
as  forest,  to  place  them  under  efficient  protection,  and  to  improve 
them  steadily,  so  as  to  increase  the  proportion  of  the  more  valuable 
kinds  of  trees. 

The  first  and  most  important  step  which  requires  to  be  taken  in 
improving  these  forests  is  to  exclude  fires,  which  throughout  the 
greater  part  of  India  were  formerly  a  regularly  and  annusdly  recur^ 
ring  event  during  the  dry  season.  The  chief  cause  of  these  annual 
forest  fires  is  the  universal  practice  of  setting  fire  to  the  dry  grass 
and  leaves  in  the  hot  season,  the  object  being  to  produce  a  crop  of 
fresh  green  grass  for  the  cattle,  to  facilitate  shooting  and  hunting,  or 
to  afibrd  protection  against  wild  animals.  In  many  cases  these 
fires  are  caused  by  the  burning  of  forest  cut  down  for  toungya  cul- 
tivation, or  by  mere  carelessness. 

It  has  already  been  stated  that  the  total  area  of  demarcated  forests 
in  British  India,  excluding  Madras  and  Bombay,  amounted  to  14,890 
square  miles  on  the  1st  April  1880.  Of  this  area,  795  square 
miles  are  in  the  Punjab,  where,  though  fires  do  occur  and  are  often 
very  destructive,  they  are  not  a  regular  annual  institution,  and  where, 
as  a  rule,  no  special  measures  are  taken  to  guard  against  them.  Of 
the  forests  in  the  remaining  provinces  (14,095  square  miles),  an 
aggregate  area  of  3700  square  miles  was  protected  during  the  hot 
season  of  1880,  and  a  large  portion  of  this  area  had  been  protected 
for  several  years  previously.  This  result  has  not  been  accomplished 
without  great  labour  and  considerable  expense,  in  clearing  and  burn- 
ing lines  round  the  portions  protected,  and  in  entertaining  special 
guards  and  watchers.  During  1879-80  the  outlay  on  this  work 
amounted  to  Es.  70,000.  Nor  has  the  progress  made  in  this  work 
been  imiform  in  all  provinces.  Thus,  while  in  the  Central  Provinces 
nearly  one-half  of  the  permanent  forest  area  is  under  protection 
from  fire,  a  small  proportion  only  of  the  total  area  is  protected  in 
Burma. 

Eventually  it  is  intended  to  bring  the  greater  portion  of  the  per- 
manent forest  area  under  fire  protection ;  and  this  is  necessary,  for 
these  fires  injure  the  standing  trees  of  all  ages,  destroy  seed  and  seed- 
lings, and  cause  the  soil  to  deteriorate. 

Systematic  efibrts  to  exclude  fires  from  the  forests  have  been  con- 
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fined  to  the  provinces  under  the  Government  of  India,  although  in 
some  districts  of  the  Bombay  Presidency,  particularly  in  North 
Kanara,  considerable  success  has  been  attained  in  this  respect. 

Next  in  importance  to  fire  protection  are  plantations,  which  have 
been  mentioned  already ;  but  it  is  obvious  that  no  planting  opera- 
tions can  be  of  any  value  unless  the  ground  on  which  they  are  made 
is  protected  from  fire.  It  will  now  be  understood  that  the  produc- 
tion of  young  growth,  to  replace  the  trees  cut  down,  is  secured  partly 
naturally  by  self-sown  seedlings,  for  which  purpose  protection  from 
fire  is  essential,  partly  artificially  by  planting,  with  the  special  object 
of  increasing  the  proportion  of  the  more  valuable  kinds  in  the  forest. 

The  management  of  the  extensive  Government  forest  estates 
requires  the  construction  of  roads,  bridges,  rest-houses,  the  clearing 
of  streams  for  the  purpose  of  floating  timber,  and  other  works.  For 
these  objects  the  outlay  during  1879-80  has  amounted  to  Bs. 
166,000. 

The  surplus  revenue  yielded  to  the  State  by  the  management  of 
these  forests  is  not  as  yet  very  large.  The  reason  of  this  is  that 
cuttings  are  restricted  to  the  utmost,  and  that  attention  is  chiefly 
devoted  to  the  formation  and  improvement  of  these  forest  estates. 
Yet  the  revenue  yielded  by  these  estates  is  increasing  steadily, 
though  the  charges  for  protection  and  improvement  have  necessarily 
risen  in  a  larger  proportion.  The  following  figures  will  explain  the 
progress  which  has  been  made  in  this  respect  during  the  last  sixteen 
years.  They  show  average  annual  receipts  and  charges  during  the 
following  periods : — 

From  From  From  In 

1804.66  to  1868-69.       1860-70  to  1878>74.         1874-75  to  1878-79.  1879-80. 

Bs.  Rfi.B8.R8. 

Receipts,         3,920.700  6,853,000  6,881,000  7,336,000 

Charges,  2,263,000  3,964,000  4,518,000  4,739,000 


Surplus,       1,657,700  1,889,000  2,363,000  2,597,000 

These  figures  include  Mysore,  which  province  was  under  British 
administration  during  the  period  in  question. 

A  word  should  now  be  said  regarding  the  establishments  employed 
for  the  protection  and  management  of  these  forests.  The  chief  forest 
officer  in  each  province  or  subdivision  of  a  province  is  styled  "  Con- 
servator of  Forests."  The  circle  under  his  control  is  subdivided 
into  a  number  of  divisions,  each  division  forming  the  charge  of  a 
superior  officer,  generally  a  Deputy  or  Assistant  Conservator. 
Divisions  are  subdivided  into  ranges  or  executive  forest  charges. 
Banges  are  the  most  important  unit  in  the  whole  organisation. 
Their  extent  varies  exceedingly,  but  it  is  probable  that  eventually 
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an  average  area  of  about  30  square  miles,  or  20,000  acres,  will  be 
found  to  be  the  most  convenient  size  for  these  executive  charges. 
In  the  provinces  under  the  Government  of  India  it  has  already  been 
stated  that  the  area  demarcated  to  be  permanently  maintained  as 
forest  amounts  to  about  15,000  square  miles,  and  it  is  probable 
that  this  area  wiU  be  increased  to  20,000  square  miles.  Under 
these  circumstances  it  may  be  assumed  that  eventually  there  will 
be  about  660  executive  charges  or  forest  ranges  in  these  provinces. 
It  is  intended  that  when  the  organisation  has  been  completely 
worked  out,  ranges  shall  be  held  either  by  rangers  or  by  junior 
officers  of  the  superior  staff.  All  rangers  are  and  will  be  natives, 
so  that  the  filling  of  these  appointments  will  require  the  training  of 
an  efficient  body  of  at  least  600  native  officers,  all  well  educated 
and  competent  to  hold  executive  chaige  of  a  forest  rauga  For  the 
purpose  of  training  this  body  of  men,  a  forest-school  has  lately  been 
established  at  Dehra  Dun  in  the  North- Western  Provinces ;  and  the 
arrangement  is  that  eight  months  in  the  year  are  devoted  to  practical 
training,  while  the  remaining  four  months,  during  the  slack  season 
in  summer,  are  devoted  to  theoretical  instruction  in  mathematics, 
the  natural  sciences,  and  forestry. 

At  present  the  number  of  rangers  is  only  9*7,  and  hence  ranges 
are  frequently  in  charge  of  subordinate  officers.  On  the  successful 
training  of  the  needful  number  of  rangers  will  mainly  depend  the 
success  of  forest  administration  in  India,  and  the  strengtii  of  the 
Forest  Department  will  chiefly  lie ,  in  the  formation  of  an  efficient 
body  of  executive  officers  or  forest  rangers. 

It  is  here  the  place  to  say  a  few  words  regarding  the  arrangements 
made  for  the  professional  education  of  the  officers  who  are  destined 
for  the  superior  staff  of  Conservators,  Deputy  and  Assistant  Con- 
servators,— ^in  fact,  of  the  officers  in  charge  of  circles  and  divisions. 

As  the  organisation  of  forest  admimstration  is  perfected,  all  these 
officers,  excepting  some  of  the  junior  men,  who  must  commence  their 
practical  career  as  executive  officers  in  charge  of  forest  ranges,  will 
be  controlling,  inspecting,  and  directing  officers.  The  number  of 
these  appointments  will  therefore  be  limited.  It  is  at  present  93, 
and  is  not  likely  to  be  increased  beyond  100  for  the  provinces  under 
the  Government  of  India.  Obviously,  these  are  most  important  and 
responsible  posts ;  the  men  must  be  gentlemen,  and  they  must  have 
such  a  good  general  education  as  will  fit  them  for  high  administrative 
duties.  Under  existing  arrangements,  this  superior  staff  of  officers  is 
recruited  by  the  appointment  annually  of  a  few  young  Englishmen, 
who  are  selected  by  the  Secretary  of  State  for  India,  on  the  ground 
of  an  examination  in  mathematics,  natural  sciences,  and  other 
branches  of  knowledge,  and  after  going  through  a  course  of  pro- 
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fessional  training  in  the  State  forests  of  the  continent  of  Europe, 
chiefly  in  those  of  France.  Here  they  learn  the  methods  adopted 
for  administering  large  Government  forest  domains;  they  become 
familiar  with  the  organisation  of  a  large  public  forest  service ;  and, 
among  other  professional  matters  of  importance,  they  learn  to  ap- 
preciate the  success  attained  by  the  system  of  natural  reproduction. 

From  the  commencement  great  care  has  been  taken  to  maintain  an 
intimate  connection  between  forest  administration  in  India  and  in 
those  countries  of  Europe  where  large  areas  of  State  and  Communal 
forests  are  managed  according  to  a  regular  system.  In  building  up 
the  system  of  forest  administration  in  India,  we  have  thus  utilised 
the  experience  gained  in  those  countries  by  the  work  of  centuries, 
instead  of  following  the  ideas  and  theories  of  individual  men.  The 
formation  of  the  Government  forest  domains  in  India  and  the  organ- 
isation of  their  management  has  been  a  large  undertaking ;  and  what- 
ever success  has  been  attained  in  this  matter  is  due  entirely  to  our 
having  utilised  the  experience  gained  in  forest  administration  in 
Europe. 

As  far  as  matters  have  gone,  the  chief  work  in  forest  conservancy 
in  India  has  been  done  by  the  British  Government.  Attempts  have, 
however,  been  made  by  the  Governments  of  several  Native  States  to 
protect  their  forests  efficiently,  and  to  manage  them  on  a  regular 
system.  Thus,  a  regular  Forest  Department  has  been  established  in 
the  Nizam's  dominions,  in  the  States  of  Patina  and  Sirmiir  in  the 
Punjab,  and  in  other  Native  States.  Some  of  the  chiefs  of  the  Hill 
States  near  Simla  have  entirely  and  successfully  prohibited  the 
annual  firing,  during  the  dry  season,  of  the  grass  and  forest  lands 
in  their  territories,  and  others  have  established  extensive  forest 
preserves. 

In  many  of  the  drier  districts  of  India,  such  as  the  States  of 
Hajputana,  there  are  old  established  forest  and  grass  preserves,  in 
some  cases  the  property  of  the  State,  in  others  the  property  of  large 
landholders,  which  are  maintained  and  carefully  protected,  partly  to 
afford  cover  for  game,  partly  to  furnish  fuel  and  building  wood,  and 
partly,  during  seasons  of  drought,  to  secure  a  supply  of  grass  and 
leaves  for  cattle-fodder.  In  many  districts,  also,  sacred  groves  exist, 
which  are  most  carefully  protected.  Not  much,  however,  has  been 
done  by  native  proprietors  beyond  protecting  the  areas  set  apart  for 
foiest  growth;  and  attempts  at  establishing  a  regular  system  of 
forest  management  have  as  yet  only  been  made  by  the  British 
Government. 


INDEX. 


Abxrkbthy,  natural  Scots  pine-forests  at, 
290. 

Abies,  character  of  genus,  848  ei  seq, — 
ezcelsa,  844  «^  aeq. — canadensis,  847  et 
9eq, — nigra,  848  ei  seq.  —alba,  850  et  seq, 
— Albertiana,  851  et  seq. — Douglasii,  858 
etaeq, — Menziesii,  856  etseq, — Smithiana, 
857  et  seq. — orientalis,  859  et  seq. — Pat- 
toniana,  860  et  seq. — Alcoquiana,  861  et 
seq, — ^rubra,  862  et  seq. — Douglasii,  peri- 
odical increase  in  the  height  of,  729. 

Acacia,  the  false,  specific  character,  geo- 
graphy, description  of  tree,  285  et  seq. — 
economic  uses  of  timber,  286  et  seq. — 
sou  and  situation,  propagation  and  cul- 
ture, 287. 

Acer,  character  of  genus,  288 — psendo-pla- 

tanus,  ib.  et  seq platanoides,  226  et  seq. 

— saccharinum,  228  et  seq. 

Acorns,  raising  the  oak  from,  in  the  home 
nursery,  541 — the  system  of  sowing  im- 
mediately upon  the  forest-ground,  578 — 
advantages  and  disadyanta^  of  Uie  sys- 
tem, 451  et  seq. 

Acre,  imperial,  Scottish,  and  Irish,  numbers 
of  trees  required  at  various  distances  for, 
487. 

Advertisements,  specimens  of,  for  wood 
sales,  667,  669. 

.^Ssculus,  character  of  genus  and  its  species, 
260 — hippocastanum,  ib.  et  seq. 

Africa,  suitableness  of  the  southern  regions 
of,  to  the  growth  of  trees,  17 — glances  at 
its  forests,  34  et  seq.,  89 — ^present  state  of 
forestry  in  the  south  of,  52. 

Agriculture,  value  of  extended  woodlands 
in  relation  to,  8— drainage  as  applicable 
to,  180  et  seq. 

Alder,  the,  character  of  genus  and  its 
species,  255— the  common,  specific  char- 
acter, ib. — geography,  description  of  tree, 
economic  uses  of  timber,  256  et  seq. — soil 
and  situation,  propagation  and  culture, 
257 — its  management  in  the  home  nur- 
sery, 584 — raising  it  from  seed  there,  543. 

Aleppo  pine,  the,  specific  character,  814  et 
seg.— geography,  &&,  815  et  seq. 

Alnus,  cnaracter  of  genus  and  its  species, 
255— glutiuosa,  ib.  et  seq. 
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Altitude,  importance  of  attention  to,  in 
planting,  444. 

America,  planting  in,  6 — suitableness  of 
soil  and  climate  of  North  American  States 
to  woods,  12  et  seq.,  18  et  Mg.— effects  of 
absence  of  trees  in,  18— glances  at  its 
forests,  80  et  seq. — conditions  of  those  in 
the  Northern  States,  37  et  seq. — trees  in 
American  cities,  88 — successive  crops  of 
timber  in  the  natural  forests  of,  175. 

American  common  arbor  vit»,  the,  specific 
character,  &c,  404  et  seq. 

American  plane,  the,  specific  character,  282 
— ^geography,  description  of  tree,  238  et 
seq. — economic  uses  of  timber,  soil  and 
situation,  234— propagation  and  culture, 
ib.  et  seq. 

American  white  oak,  specific  character,  &c., 
209  et  seq. 

Angular  sunk  fence,  construction  of  the, 
117  et  se^. 

Araucaria  imbricata,  specific  character  and 
description  of,  417  et  seq. 

Arbor  vitra,  the  American,  character  of 
genus,  402 — the  gigantic,  tb.  et  seq.  — 
the  common  American,  404  et  seq. — the 
decurrent-leaved  arbor  vitse,  405  et  seq. — 
the  Chinese,  419  e^  seq. 

Arboricultural  Association,  proposal  for 
formation  o(  with  view  to  education  of 
foresters,  58  et  seq. 

Arboriculture,  short  outline  of  the  history 
of,  1  et  seq. — among  the  Jews,  ib. — among 
the  Greeks,  t6.— introduced  into  Britain 
by  the  Romans,  2. — its  subsequent  pro- 
gress there,  tb.  et  seq, — ^present  state  of,  in 
this  country,  41 — Spain  as  taking  a  lead- 
ing part  in,  45 — the  carrying  out  of  im- 
provements in,  52  et  seq. — drainage  as 
applicable  to,  180  et  seq. — what  pinetums 
of  Great  Britain  have  done  for  interests 
of,  425  et  seq. — the  future  of,  860  et  seq. — 
its  prospects  of  being  elevated  to  a  science, 
861 — advantages  of  the  presence  of  trees 
recognised,  ib. — the  proportion  of  a  coun- 
try under  trees,  ib.  et  seq. — the  science  of 
future  benefit  to  wsstes,  868 — the  aspect 
of  every  country,  in  which  it  is  applied, 
changed,  864 — future  prospects  of,  in  this 
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coantnr,  it.  tt  tea. — objecta  of  Scotlialt    Beotlum'i  pine,  the  ipecific  cluracta  of; 
ArbaricDltarkl  Society,  885.  geogtuphv,  4c.,  S22  et  «o. 

A»li,  the,  clunieter  of  genns,  210— the  com-     Berberry,  the,  ae  a  hedge  plant,  IIS. 
man,  its  ipecific  character,  geography,  ib.     Betula,  character  of  geniu,  and  ita  (pedea, 
ttieq. — deacription  of  tree,  ecoDomic  uaea        250---.alba,  ib.  et  je;.  — eicelaa,  SfiSrf  «f. 
of  timber,  211  et  leq.—toil  and  situation,         — papjracea,  264  ei  itg. 
812 — propagation  and  culture,  213 — dur-    Biota  orientalie,  419  U  &eg. 
•ticn  and  ipecimeDB  of  ash,  it. — aagrown     Birch,  the,   ai  a  hed^  plant,  113 — char- 
on    mott,  471 — its  manaf^ment  in  the        acter  of  genua  and  ite  epeeiea,  2S0— the 
home  nursery,  SSi — the  raising  it  from        common,  ita  specific  chancter.geoKisphy, 
■eed  there,   G12 — iieriodical   increaae  of        ii,  et  teq. — description  of  tree,  economic 
timber  in,   724  — pvriodicat  increaae  of        naee  of  timber,  2&I  b(  »!g. — eoil  and  aitn-  i 

height  in,  728 — weight  of,  rough,  muia-        ation,  prop^ation  and  culture,  US  ci  asf.  ' 

factored,  &c.,  70S.  — the  tall,  ipedfic  character,  gM^raphy, 

Aahwell,  the  eatate  "t.  It,  tt  aen.  deacrintiiin  of  tree.  263  at  ■» uil  and 

Aaia,  glancea  at  th( 

Aapect,  importance 
mg,  444. 

Aapen,  or  trenhli 
character,  geogr 
■cription  of  trM^ 
244elK9. 

Atholl,  the  dnke  i 
in  Scotland,  4. 

Auitralia,  plantiD) 
,  ita  toil  and  clin 
glances  at  ita  for 

ofdiatributingy 
ATenmcator,  deaci 

Balfonr,  Dr,  the  fo 

Botanic  Garden, 
Balm  of  Oilead  ail 

acter.    360  —  ga 

tree,  ib.  it  »q. — 

soil  aod  aituatit 

tore,  Se7— heig) 

country,  iS. 
Baobab  tree,  wond' 
Bark,  the  atrippini 

general  remarka 

053.—  Vidt  Oak. 
Bark  of  tree*,  mow 

of,  Ac.,687e(ae 
Bark-bound,  cauaei 

686  et  Kq. 
Bedford  willow,  th 

geography,  Ite., 
Beech,  the,  charscl 

apeciea,  ib.  et  <v) 

cllic  character,  , 

tioa  of  tree,  «i.  < 

timber,  soil  and 

propagation  and 

tases  of.  when  g 

— it*  managemei 

634 — railing  it  fi 

odical  increase  o 

ical  increaae  of  h 

rough,  maaafact 
Beech  hedge,  the  p 

and  situation  for 

Beech  plants,  miiii 

Beltiium,  extent  ( 

timber  trees  in,  i 
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Botanic  Garden  at  Edinburgh,  foundation 

of,  Ac,  3. 
Botany,  importance  of  a  knowledge  of,  to 

the  forester,  56. 
Boulevards  of  Paris,  87. 
Boutcher,  treatise  by,   on  the  rearing  of 

forest-trees,  4. 
Box-tree  used  in  ornamental  hedging,  118. 
Breadalbane,    marquess    of,    an    extensive 

planter  in  Scotland,  4. 
Britain,  uniformity  of  temperature  of  cli- 
mate of,  10. — Fide  Great  Britain. 
British  North  America,  extent  of  forests 

and  chief  timber  trees  in,  31. 
British  oaks,  specific  characters,  &c.,  198 

etseq. 
Broom,  injury  done  to  youn^  trees  by,  607. 
Brown,  "  Capability,'*  planting  by,  8. 
Brown,  Dr  J.  C,  an  authority  on  the  forests 

of  Cape  Colony,  86. 
Bucklands,  the  estate  of,  76. 
Boxus  sempervirens  as  a  hedge  plant,  118. 

Calabrian  pine,  the,  specific  character, 
geography,  kc.,S16  et  atq, 

Califomian  hemlock  spruce  fir,  the,  specific 
character,  &c.,  361  ei8eq, 

Califomian  redwood,  the,  specific  character, 
geography,  415  «/  8eq. — description  of  tree. 
416  «^  aeq, — economic  uses  of  timber,  soil 
and  situation,  propagation  and  culture, 
417. 

Califomian  spruce  fir,  xidt  Patton's. 

Canada,  suitableness  of  its  soil  and  climate 
to  woods,  13  ti  9eq, — extent  of  its  forests, 
81 — ^present  state  of  forestry  in,  48 — 
fences  used  in,  161  e^  aeq, 

Carpinus,  character  of  genus,  and  its  species, 
271 — ^betulus,  ib,  tt  acq. — as  a  hedge  plant, 
118. 

Castanea,  character  of  genus  ond  its  species, 
268 — ^vesca,  ib.  et  seq. 

Cattle,  fencing  of  park  trees  f^m,  778. 

Cedar  of  Lebanon,  introduction  of  the,  8 — 
specific  character,  geography,  &c.,  887 
eiaeq. 

Cedar,  the  Indian,  vide  Indian — African  or 
Monnt  Atlas,  vide  Mount  Atlas. 

Cedms,  character  of  ffenus,  886  et  aeq. — 
Libuii,  887  et  aeq. — deodara,  889  eteeq. — 
atlantica,  892  et  aeq, 

Cembran  pine,  vide  Siberian. 

Census  lusitanica,  as  a  hedge  plant,  112. 

Charcoal-burning,  process  of,  628  et  seq. 

Chemistry,  a  feature  in  the  forester's  educa- 
tion, 66. 

Cherry,  the,  character  of  genus,  278 — com- 

.  mon  wild,  or  gean,  specific  character, 
geography,  description  of  tree,  ib.  et  aeq. 
— economic  uses  of  timber,  soil  and  situa- 
tion, propagation  and  culture,  274. 

Chestnut,  the  sweet,  Spanish  or  eatable, 
character  of  genus  ana  its  species,  258 — 
common  sweet,  specific  character,  geog- 
raphy, description  of  tree,  ih.  et  aeq. — 
economic  uses  of  timber,  soil  and  situa- 
tion, 269  et  seq. — propagation  'and  culture, 
260 — its  management  in  the  home  nur- 


sery, 634 — ^raising  it  from  seed  there,  644 
— periodical  increase  of  timber  in,  726 — 
periodical  increase  of  height  in,  728. 

Chili  pine,  the,  specific  character  of,  417  et- 
aeq. — ^geography,  description  of  tree,  418  et 
aeq. — economic  uses  of  timber,  soil  and 
situation,  propagation  and  culture,  419. 

China,  forests  of,  34. 

Chinese  lace-bark  pine,  the,  specific  charac- 
ter, geography,  kc.,  320  et  aeq. 

Chisel,  the  pruning,  663  et  aeq. — used  for 
bark-stripping,  646. 

Circular  tree-guard,  the,  776. 

Clams,  the,  for  erecting  wire-fences,  148. 

Climate,  infiuence  of  woodlands  in  improv- 
ing, 8  et  aeq. — advantages  of  that  of  Brit- 
ain as  regards  woods,  9  et  aeq. — ^relations 
of  height  to,  442 — and  of  neighbourhood 
of  the  sea,  ib.  et  aeq. 

Cluster  pine,  the,  specific  character,  geog- 
raphy, description  of  tree,  296  et  aeq. — 
economic  uses  of  timber,  soil  and  situa- 
tion, propagation  and  culture,  298. 

Coal-mines,  various  kinds  of  wood  required 
in,  484. 

Conifene,  places  they  should  occupy  on 
landed  estates,  404 — on  low -lying  and 
level  plains,  ib. — on  table -lands  high 
above  the  sea,  ib.  et  aeq. — where  partly 
table -lands  and  partly  hills,  424 — on 
hilly  and  mountainous  districts,  ib. — 
treatment  of  the  newer  introduced  Co- 
niferse,  426  et  aeq. — ^how  far  the  various 
sorts  are  likely  to  become  nseful  in  the 
climate  of  Great  Britain,  427  et  aeq.-^ 
newer  ConifersB  highly  profitable,  428  et 
a?^.— fihonld  Uiey  be  reared  from  home- 
^wn  seeds,  or  those  from  trees  grown 
in  their  native  country?  429  et  aeq. — 
should  be  planted  on  land  of  rather  a 
poor  description,  481  et  aeq. — air  and 
situation  required,  483  et  aeq. — those  dis- 
posed  to  be  injured  by  late  frosts  can  have 
natural  tendency  to  early  growth  re- 
tarded, 484  etaeq. — ^where  best  collections 
of  newer  are  to  be  seen  in  Great  Britain 
and  Ireland,  436  et  aeq. — ^rearing  of  newer 
from  seeds,  438 — ^list  of  those  usually 
planted  in  this  country,  with  newer  kinds 
worth  cultivation,  ^^ etaeq. — moderately 
elevated  districts  of  the  country  adapted 
to  their  growth,  469  et  aeq. 

Coniferous  trees,  the  places  they  should 
occupy  on  landed  estates,  423 — purchas- 
ing rarer  sorts  from  public  nurseries,  658 
— pruning  as  applicable  to,  666  et  aeq. — 
vide  Pruning — moss  or  lichen  on  the  bark 
of,  as  an  indication  of  disease,  689. 

Contract,  form  of^  for  cutting  down  thin- 
nings, 664— felling  of  timber  by,  when 
preferable,  779. 

Coppice  plantations,  value  of,  as  a  crop,  24 
— ^mode  of  dealing  with,  on  the  Conti- 
nent, 44  et  aeq. — management  of  general, 
621 — conversion  of  pwntation  of  young 
trees  into  coppice,  622 — kinds  of  trees 
bcfit  adapted  for,  ib. — considerations  in 
the  laying  out  of,  ib,  et  Mg.^^ach  sort  of 


884 


tree  planted  in  ■  vktm,  ib.  et  leq.  — adTui- 
Uf^  ot  this,  S24 — prereranoe  giveii  to 
hkrdwoodi  u  p«nu&neDt  trees  and  to 
Inrcbei  u  auiDes,  ih.  —  adrantages  of 
b&ving  nunKS,  62G — different  treea  for 
diflannt  aoila,  ib.  —  pracKUtiona  while 
reaiing,  ih.  —  tbe  haidwooda  concerted 
into  coppice  atocka,  626  —  differeat 
msthoda  in  practice,  ih. — proper  manner 
of  doing  the  work,  827— the  thinning  of, 
flSO^period  at  which  they  ehonld  be  cut 
OTer,  ib. — directions  in  catting,  ib.  et  Kq, 
— the  eitending  of  itocki,  631 — ralne  of 
coppice  wood  aa  a  forest  crop,  it,  et  leq. 
— conTeraian  of  a  coppice  into  ■  timber 
plantation,  632 — anro  way  of  achieving 
thia,  ib.  et  ttq. — coppice  and  timber  pUn- 
tationa,  management  of  mixed,  631 — 
coDTeraioo  of  old  hardwood  plantation, 
fi.— neceasih'  of  care  in  removing  the 
wood,  til. — beat  peifomtBd  b;  tbe  pro- 
prietor's own  servants,  ii. — precaationa 
in  cutting  down  any  oak-tree,  it. — man- 
ner of  improving  ahoota  into  trees,  636 — 
filling  up  vacant  apacea  with  banlwoodi 
and  larches,  6S6 — removing  small,  and 
thinning  health j  shoots,  637 — growths 
from  <^  atocka  treated  m  coppice  or 
as  timber,  ih. — making  cover  for  pheu- 
anta,  ib. — precantions  necesaar;  against 
injuring  the  young  hardwooda,  838. — 
VvU  also  Oak  ctipvlce- 

Coraicsn  pine,  the,  specific  character,  geog- 
raphy, kc,  SOS  et  teq. 

Cracking  willow,  specific  character,  cnl- 
tnre,  Ac,  SIS  etteq. 

Cratngos,  chancier  of  genns,  and  its 
apeciea,  271 — oiyacsjitha,  it.  d  teq, 

Crjptomeria,  charwter  of  geoiu,  lOS  el  leq. 
— japonica,  110  et  teq. — elegans,  112  et 
teq. 

Cnpreasoa,  character  of  genns,  S&S— I«w- 
•oniana,  S96  tt  ae;.— semper virena,  8S7 
et  teq. — macrocaipa,  8B9  e(  teq. — nutka- 
ensis,  100  el  teq. 

Cut  wood,  ndes  of,  and  calcnlatioiu  regard- 
ing this,  673  a  teq. 

Cypress,  character  of  genns,  3B6 — Lawson's, 
896  et  teq. — the  upright,  397  et  aeq.~ 
the  large-coned,  SBS  et  teq.— the  Nootka 
Sound,  100  et  teq.  —  tbe  obtuse-leaved 
Japan,  ISl  tt  teq. 

Cytiaus,  the,  character  of  genns,  2SS~la- 
bnmam  sad  alpinos,  2S3  et  ttq. 

Dead  branchea,  importance  of  removal  of, 

from  coniferous  treea,  S68. 
Deer,  fencing  of  park  trees  from,  773. 
Denmark,   extent  of  woodlands  and  chief 

timber  tree*  in,  29. 
Deodar  cedar,  vide  Indian  cedar. 
Disease,  external  nrmptoms  of,  in  trees,  and 

general  canset  of  it,  628.— Fids  Trees. 
Distribnting  young  trees,  12 — in  Australia, 

19. 
DoDglu's  spmce  fir,  the,  specific  character. 
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Itare,  SbS  et  teq. — specunens  oF,  S56. 
Drainage,  when  skilful,  a  means  for  insar- 
ing  ■  wami  temperature,  67 — the  tint 
factor  in  prepariDK  groiutd  for  the  growth 
of  yonng  trees,  171  et  ttq. — as  altering 
the  chancier  of  land,  17fi — drainaa 
land  not  of  a  deep,  porono,  and 
nature,  176  et  )eq. — increasing  the 
peratnre  of  the  soil,  177  et  teq. — as  a| 
cable  to  arboriculture,  180  et  teq. 
applicable  to  acricnltare,  ii,  H  te 
draining  of  land  for  the  growth  of  t 
pncticBlty  described,  181  tt  teq. — bre 
and  depth  of  forest  dnins,  183—1 
moor  and  wastelands,  183  et  ttq. — I 
dnine  and  the  main  drain,  166  <(■ 
upon  land  having  a  steep  declivi^, 
et  teq. — making  of  close  or  shut  dtall 
land  occupied  by  foreat-tree^  191  et 
—of  a  monntainooB  diatriet,  pnvioi 
planting,  of  parts  eilher  wat  or  reta 
in  the  mhsoil,  IGC — perfect  drai 
required  in  planting  low-lying  dial 
of  the  country,  161— want  ^  aa 
cause  of  the  larch  disease,  699. 

Dropsy,  eaUBee  of,  ke. ,  in  trees,  6B2. 

Dry-rot,  the,  in  the  larch,  689. 

Dry-stone  dykes,  with  lime  on  cope  < 
119  et  teq. — cost  of  erecting  the  ti 
122. 


Edinhnrgh  Botanic  Oarden,  foondatio 

ftc.,  S. 
Edncadon,   propossd   scheme  of,   for 

Elder,  IJie,  used  for  hedging  in  the  l 
of  Scotland,  113. 

Elm,  the,  character  of  genua,  313  ti  * 
common  English,  its  sfecific  ehui 
Ac,  211  et  leq. — economic  uses  of  tii 
soil  and  situation,  propagation  and 
hire,  216  et  «Bf.— Scoto  or  Wych,  ill 
cific  character,  geography,  SI7  et  i 
description  of  tree,  kc,  218 — aoil 
situation,  i6.  etieq, — propagatian  wm 
tQi«,  219 — its  manaffsment  in  the 
nursery,  6S1 — raising  it  from  Beed  t 
613  —  weight  ot,  rnogh,  mutnfact 
Ac.,  796. 

English  EliQ,  the,  introdnced  in  Scot 
8 — description  of  it,  its  caltnra.  Jtc. 
et  teq. — its  propagation  by  Ujeritig  i 
home  nursery,  G17  tl  acq. 

Engrafting,  border  for,  in  the  home  nn 
617 — only  to  be  learned  from  «xpeij 
618. 

Eutomology,  valne  of  a  knowledge 
the  forester,  6S. 

Estate  register,  the,  of  woods  and  p 
tione,  70S  et  teq. 

Europe,  Continental,  anitablenesi  of  i 
and  climate  to  wooda,  12 — glances 
forests  of,  26— their  nnsatlaA^torj  i 
tion,  36. 

European  larch,  vide  Larch. 
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Evelyn'a  'Sylva,*2. 

Evergreen  oak,  Uie,  205 — difficulty  of  trans- 
plantiDg,  762. 

FagnSy  geniu  of,   219— sylvatica,  specific 
character,  dencriptioii,  ftc,  220  et  9eq. 

False  acacia,  vide  Acacia. 

Fencing,  recent  improyementa  in,  42 — 
utility  of,  for  the  growth  of  yonne  trees, 
82  et  se^. —different  methods  of  lencine 
yonn^  plantations,  84 — management  of 
the'  different  sorts  of  hedge  fences,  98  et 
seq. — fencing  with  a  ditch,  99  et  eeq, — 
fencing  without  a  ditch,  102  st  eeq, — the 
latter  mode  more  adyantageous  than  the 
former,  lOS — stone-and-lime  walls  as  ap- 
plied to  making  sunk  fences,  116 — yarions 
Kinds  of  sunk  *fence8,  117  —  greatly 
secured  by  through-band  stones,  119 — 
the  dry-stone  wall,  119  s<  se;.— turf  dykes 
with  wire- fence  or  paling  on  top,  122 
eteeq, — stone  walls  with  wire -fence  on 
top,  126— yarious  sorts  of  wooden  palings, 
127  et  Mg'.— the  horizontal,  127 — ^tne 
upright,  I92eiaeq. — the  erecting  of  wire- 
fences  upon  wooden  and  iron  posts,  188 
et  ssg^.-— wire -fences  on  iron  straining- 
posts,  with  wooden  intermediates,  147  et 
eeq. — the  American  barb  fence,  160  et  seq, 
— wire-fences  erected  upon  iron  straining- 
pillars,  with  iron  standards,  151  et  aeq.^ 
the  "Corrimony"  fence,  158  ^  aeq, — a 
wire  fence  with  a  lu^sh  rafter,  156  e^  aeq. 
— continuous  wrought-iron  fencing,  166 
et  aeq. — kind  of  fences  used  in  United 
States  and  the  British  Colonies,  160  e< 
aeq, — the  purpose  and  situation  for  which 
each  sort  of  fence  is  most  properly 
adapted,  162  et  aeq. — Changing  gates  upon 
fences,  167  et  aeq. — fencing  of  park  trees 
against  cattle,  &c.,  778  et  aeq. 

Field  and  plantation  sates,  vide  Gates. 

Fir,  the,  character  of  genus,  848  et  aeq. — 
Norway  spruce,  844  et  aeq.  —  Hemlock 
spruce,  847  et  aeq. — black  spruce,  848  et 
aeq. — white  spruce,  850  et  a^. — the  Cali- 
fomian  hemlock  spruce,  851  et  aeq. — the 
Douglas,  858  et  aeq. — Menzies'  spruce,  856 
et  aeq. — the  Himalayan  spruce,  857  et  aeq. 
— ^the  Oriental  spruce,  859  et  aeq. — Patton  s 
Califomian  spruce,  860  et  aeq. — ^Alcock's 
spruce,  861  et  aeq. — the  red  spruce,  862 
et  aeq. — ^the  silver,  character  of  genus, 
868 — the  common,  864  et  seg.— Balm  of 
Oilead,  866  et  «eg.— lovely,  867  et  ae^. — 
leafy-braeted,  869  et  aeq. — ^great  Oalifor- 
nian,  870  et  aeq. — the  Mount  Enos,  872 
e<  aeq. — Low's  Califomian,  Z7Z  et  aeq. — 
the  noble,  875  et  aeq. — Nordmann's,  877 
etaeq. — the  upright  Indian,  879  et  aeq.—- 
Spanish,  880  et  m^.— WebVs  Indian,  881 
et  ae^.— the  spruce,  periodical  increase  of 
timber  in,  in  different  soils,  728 — the 
silver,  periodical  increase  of  timber  in, 
726  —  uie  common  silver,  periodical 
increase  of  height  in,  780  —  Norway 
spruce^  periodical  increase  of  height  in, 
780. 


Fir  plantations,  thinning  and  rearing  of, 
606  et  aeq. — few  of  any  considerable  ex- 
tent grown,  ib, — of  comparatively  slow 
ffrowth,  ib, — succeed  well  on  a  thin  sur- 
lace-soil,  i6. — precautions  in  thinning, 
607 — ^impatient  of  want  of  space,  ib. 

Firs,  young,  planting,  &c.,  in  the  home 
nurseiT,  528 — prunmg  of,  vide  Pruning. 

Firewood,  raising  of  wo^  for,  482. 

Fitzherb^t,  early  work  on  planting  by,  2. 

Foot -pick  used  in  the  making  of  pits  for 
wire-fence  posts,  188. 

Forest,  the  meaning  of  the  term,  72. 

Forest  trees,  vide  Trees. 

Foresters,  general  characters  and  capabili« 
ties  of,  58 — causes  of  their  inferiority, 
54  et  aeq. — outline  of  education  necessary 
for  them,  55  et  aeq. — schools  and  sug- 
gestions for  their  theoretical  and  practical 
education,  57  et  aeq.  —  ought  to  know 
peculiarities  of  every  tree  they  cultivate, 
489  et  aeq. 

Forestry,  an  improved  system  of,  required 
by  the  world,  8  —as  a  climatic  science^  20 
— as  at  present  understood  and  practised 
in  Great  Britain,  41  et  ae^.— practical 
forestry  summed  up  under  nine  heads,  ib, 
— as  understood  and  practised  in  Conti* 
nental  Europe,  44  et  aeq. — the  German 
mode,  45 — present  state  of,  in  the  United 
States,  46— in  Canada,  48— in  Australia, 
ib.  et  aeq. — in  New  Zealand,  50— in 
British  lndia,'t6.  etaeq. — in  South  Africa, 
52 — ^lack  of  schools  for  teaching  forestry, 
67  et  aeq. — its  rules  in  one  country  not 
applicable  to  another,  68  et  aeq. — Vide 
Arboriculture. 

Forests,  importance  of  in  any  country,  6  et 
aeq. — effects  of  extirpation  of,  in  United 
States,  8 — advantages  of,  to  wheat  crops,  8 
-—condition  of,  in  Great  Britain,  25— of 
public,  i5.— of  private,  ib.  et  aeq. — the 
forests  of  Europe,  26  et  aeq.,  86  et  aeq. — 
of  France,  27— of  Kussia  in  Europe,  Uf, — 
of  Switzerland,  ib.  et  aeq. — of  Norway  and 
Sweden,  28 — of  Spain  and  Portugal,  ib. 
— of  the  Netherlands,  ib.  et  aeq. — of  Ger- 
many, 29— of  Italy,  i6.— of  Turkey  and 
Greece,  ib. — of  Denmark,  ib,  et  aeq.-— of 
Belgium,  80 — of  America,  ib.  et  aeq.,  87 
et  aeq.— of  British  North  America,  81— of 
the  United  States  and  Mexico,  ib.  et  aeq. 
— of  South  America,  88 — of  Asia,  ib.  et 
aeq.  —  of  Siberia,  ib. — of  India,  84— of 
China  and  Japan,  ib.  —  of  Africa,  ib.  et 
aeq.f  89— of  Australia,  85^of  Tasmania, 
ib.  et  aeq. — of  New  Zealand,  86 — conser- 
vation of  forests  should  be  enforced  by 
legislation,  71  et  aeq. — laying  out  of  lana 
for,  72  et  aeq. — ^reproduction  of,  in  de- 
nuded countries,  by  enclosing  the  land, 
85  et  aeq. — utility  of  roads  in,  189  ^  aeq.^^ 
layine  off  and  making  roads  in,  190  et  aeq, 
— making  of  close  or  shut  drains  in,  191  et 
aeq.—^t  British  India,  Inspector-General 
D.  Brandis  on,  866  et  aeq.^Fide  Planta* 
tions.  Woodlands. 
France,  the  woodlands  o(  27. 
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Fnziiiiiji,  genus  of,  210 — excelsior,  or  com- 
mon ash,  its  specific  character,  geography, 
i6.  et  Asg. --description  of  tree,  economic 
uses  of  timber,  211  «e  »eq, — soil  and  situ- 
ation, 212  et  seq. — propagation  and  cul- 
ture, 213 — duration  and  specimens  of,  ih. 

Frost,  planting  not  to  be  performed  during, 
446. 

Furze  hedges,  management,  ftc,  110  et  se^. 
— necessity  of  keeping  them  out  of  culti- 
vated districts,  163. 

Game,  iiguiy  done  to  young  trees  by,  717 
et  aeq. 

Gates,  field  and  plantation,  the  making  of, 
166  ef  seg. — wooden,  ib.  et  seq, — hang- 
ing gates  upon  fences,  167  et  seq. — ^iron 
gates,  168 — ^the  construction  of  wicket- 
gates,  169. 

Gean  tree,  the,  as  a  timber  tree,  273  et  seq. 

Geology,  a  necessary  feature  in  a  forester's 
education,  56. 

Gerard,  trees,  ftc.,  cultirated  by,  2. 

Gerard's  pine,  specific  character,  geography, 
description  or  tree,  817  ^  seq. — economic 
uses  of  timber,  soil  and  situation,  propa- 
gation and  culture,  318. 

Germany,  the  woodlands  of,  29 — its  mode 
of  forestry  generally  practised  on  the 
Continent,  45. 

Gigantic  arbor  ritsB,  the,  specific  character, 
Ac.,  402  et  seq. 

Glenmore,  natural  Scots  pine  forests  at, 
290. 

Government  forests,  condition  of,  25. 

Grant,  Sir  J.,  an  extensive  planter  in  Scot- 
land, 4. 

Grazing  young  plantations,  objections  to, 
88. 

Great  Britain,  arboriculture  introduced  by 
the  Romans  into,  2— its  subsequent  pro- 
gress there,  ib. — importance  of  woodlands 
m,  7 — reasons  for  planting  in,  8 — suit- 
ableness of  soil  and  climate  to  woods,  9 
et  soq. — its  advantages  as  regarding  culti- 
vation of  trees  not  natives,  10 — divided 
into  districts  according  to  its  capabilities 
for  growing  timber,  11 — condition  of 
forests  in,  25— improvement  of  planta- 
tion-management in,  26 — forestry  as  at 
present  understood  and  practised  in,  41 
et  seq. — influence  of  sea  upon  the  climate 
of,  442. 

Great  Califomian  silver  fir,  the,  specific 
character,  870  et  seq. — ^geography,  descrip- 
tion of  tree,  economic  uses  of  timber,  soil 
and  situation,  371 — ^propagation  and  cul- 
ture, 372. 

Great  maple  or  sycamore,  the,  specific 
character,  geography,  &c.,  223  et  seq. — 
management  of,  in  the  liome  nursery,  528 
— ^raising  it  from  seed  there,  544 — peri- 
odical increase  of  timber  in  it,  724 — 
weight  of,  rough,  manufactured,  &&, 
796. 
Greeks,  arboriculture  among  the,  1. 

Haddington,  Thomas,  earl  of,  planting  ex- 


tensively at  Tynninghame,  and  author  of 
a  treatise  on  forest  trees,  3. 

Hardwood  plantations,  calculation  of  value 
of,  22  et  seq.  — mixed,  thinning  and 
rearing  up  of,  584— distribution  of  them 
and  l£e  nurses  over  the  ground,  585 — 
reasons  for  this  mode  of  distributing,  t&. 
— ^importance  of  drainage,  586 — at  what 
age  thinning  should  begin,  ib. — effects  of 
soil,  altitude,  &c.,  on  this,  t(.— treatment 
of  a  plantation  on  a  moderately  exposed 
situation,  587— encroaching  by  nurses  on 
the  hardwood  prevented  by  thinninf  ,  tft. 
— when  to  thin  away  nurses,  583— deter- 
mining and  mariung  those  to  be  thinned 
out,  589— removal  of  these,  590 — removal 
and  sale  of  thinnings,  591— second  thin- 
ning, ib.  et  seq. — several  of  the  tives  gen- 
erauy  lost,  592 — any  unpromising  hard- 
wood to  be  removed,  and  lareh  left  in  its 
stead,  598— subsequent  thinnings,  ib. — 
taking  away  the  Scots  pines,  i&. — thin- 
ning out  the  hardwood  themselves,  594 
— ^taking  out  ash-trees  and  elms^  595 — 
removing  the  roots,  596— hardwood  for 
ornamental  purposes,  597 — ^pruning,  Ac, 
for  lawn  trees,  598 — ^management  of,  when 
old,  ib. — ^never  found  growing  in  masses 
of  each  kind  separately,  610 — manage- 
ment of  when  old,  reared  chiefly  with  a 
view  to  ornamental  efifoct,  613  et  seq. — 
way  to  improve  crop  when  neglected,  614 
— ^management  of  when  old,  with  a  view 
to  saleable  timber  alone,  617 — ^removal  of 
encnmberers,  i5. — precautions  as  to  the 
number  of  trees,  ib. — thorough  drainage 
necessary,  ib.  et  seq. 

Hardwood  trees,  kinds  usually  planted  in 
Great  Britain  and  Ireland,  197  et  seq. — 
the  places  they  should  occupy  on  landed 
estates,  423  —  on  low -lying  and  level 
plains,  ib. — on  table  lands  at  considetable 
elevation  above  the  sea,  ib,  et  seq. — ^whov 
partly  table-lands  and  putly  hilla^  424 — 
on  hilly  and  mountainous  districts,  ib. — 
may  be  planted  on  low-lying  districts  of 
the  country,  461 — planting  of,  in  the 
nursery,  529  et  seq. — ^nature  and  practice 
of  pruning  them,  556  — effects  of  close 
pruning  young  hardwood  trees,  559 — 
mode  of  pruning  such,  560  «f  ae^. — ^prun- 
ing young  hardwood  trees  that  have  been 
neglected,  ib.  et  seq. — statement  with 
reference  to  weights  of  commoner  sorts  of, 
795. 

Hares,  protection  of  young  trees  frooL 
777. 

Hartweg's  pine,  specific  character,  geog- 
raphy, &C.,  t^2etseq. 

Hawthorn,  the,  character  of  the  genua, 
274  —  the  common  hawthorn,  specifie 
character,  ib. — ^ge<^raphy,  description  of 
tree,  275  et  seq. — economic  uses  of  timber, 
soil  and  situation,  propagation  and  cul- 
ture, 276  et  seq. 

Health,  the  signs  of,  in  trees,  688  et  seq. 

Heavy-wooded  pine,  the,  specific  character, 
geography,  &c.,  321  et  seq. 
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Hedge-cleaner,  description  of  a,  105. 

Hedge-cutting  machine,  Ridgway'e,  855  tt 
seq. — Hornsby's,  856. 

Hedge  fences,  management  of  the  different 
sorts  of,  98  et  seq, — ^making  a  hedge  with 
a  ditch,  99  &t  m^.— without  a  ditch,  102  et 
90q. — the  latter  mode  more  advantageous 
than  the  first,  108 — ^lime  applied  to  the 
bed  of  a  young  hedge,  104 — when  to 
plant  hedges,  iS.— after  management  of, 
ib.  et  seq. — weeds  injurious  to  hedges, 
105  et  seq. — yearly  cutting  required,  106 
— renewing  of  old  and  neglected  hedges, 
108  et  seq. — the  form  of  hedge-fences,  109 
eiseq. — the  wedge-shaped,  i&. — th^  full 
sided,  ib.  et  seq. — the  square-shaped,  110 
— the  upright  i6. — tiie  whin  or  furze 
hedge,  to.  et  sea. — ^the  holly  hedge,  112 
— the  common  Portugal  laurel,  ib. — the 
common  yew-tree,  ib. — the  box  -  tree, 
118 — the  privet,  %b. — ^the  berberry,  ih. — 
the  hornbeam,  tb, — ^the  birch,  and  other 
hedges,  ib.  et  seg.— digging  injurious  to 
the  cultivation  of  hedges,  114-Hdeciduous 
hedges,  ib. — pruning  of  hedges  formed 
from  evergreen  plants,  115 — ^the  expense 
of  maintaining  nedges,  ib. — hedges  ne- 
glected in  the  United  States,  161. 

Hedgerow  timber,  trees  best  suited  for,  and 
mansgement  of  the  same,  478  et  seq. — 
part  of  forestry  least  understood,  474 — 
objects  of  it,  ib. — the  prevalent  system 
and  its  injurious  effects,  ib.  et  seq. — 
manner  in  which  it  ought  to  be  planted, 
475— trees  best  adapt^,  ib.  ti  seq. — sub- 
sequent training  and  pruning,  476 — size 
of  trees  when  planted,  i6.-— distances  be- 
tween each,  477 — ^necessity  of  shortening 
their  branches,  ib.  —  advantages  of  new 
system  over  old,  ib. 

Hedgerow  trees  superior  to  narrow  strips  of 
plantation,  82. 

Hedger*s  switching-bill,  the,  106 — ^ribbing- 
bifi,  107. 

Height,  relation  of,  to  temperature  and 
climate,  442. 

Hemlock  spruce  fir,  specific  character,  geo- 
graphy, Ac,  847  et  seq. 

Hilly  districts,  advantages  of  planting  on, 
70. 

Himalayan  spruce  fir,  the,  specific  charac- 
ter, geography,  &o.,  857  et  seq. 

Hoe,  the,  planting  by,  500. 

Holinshed  on  the  planting  of  trees  in  Brit- 
ain, 2. 

Holly,  a  hedge  of,  112. 

Holly,  the,  character  of  the  genus,  277 — 
tiie  common  hoUy,  specific  character, 
geography,  ib.  etseq. — description  of  trees, 

278  et  «g.— economic  uses  of  timber,  soil 
and  situation,  propagation  and  culture, 

279  et  seq. — ^raising  from  seed  in  the  nur- 
sery, 544--difficulties  of  transplanting  it, 
762. 

Home  nursery,  vide  Nursery. 

Hop-poles,  raising  of  wood  for,  488 — rear- 
ing and  management  of  plantations  for 
supply  of,   620— procured  from  various 


sources,  ib.  —  growing  the  larch  for,  ib, 
et  Ae^. ---Scots  pine  also  used,  621. 

Horizontal  spade,  the,  188  et  seq. 

Hornbeam,  the,  as  a  hedge  plant,  118 — 
character  of  eenns  and  its  species,  271 — 
the  common  nombeam,  specific  charac- 
ter, geography,  description  of  tree,  ib.  et 
w^.— economic  uses  of  timber,  272  et  seq. 
— soil  and  situation,  propagation  and  cul- 
ture, 278. 

Horse-chestnut,  the,  first  notice  of  in  Scot- 
land, 8 — character  of  the  genus  and  its 
species,  260 — the  common  horse -chest-  . 
nut,  specific  character,  geography,  des- 
cription of  tree,  ib.  et  seq. — economic  uses 
of  timber,  261  et  seq. — soil  and  situation, 
propagation  and  culture,  262 — ^planting 
of  in  tne  nurserv,  534 — raising  from  seed 
there,  544 — periodical  increase  of  height 
in,  728 — weight  of,  rough,  manufactured, 
&C.,  795. 

Ilex,  character  of  genus,  277 — aquifolium, 
ib.  et  seq. — as  a  hedge  plant,  112. 

India,  planting  in,  6 — suitableness  of  its 
soil  and  climate  to  woods,  ^6et  seq. — its 
forests  and  timber-trees,  84 — present  state 
of  forestry  in,  60  et  seq. — forests  of  British 
India,  Inspector  -  General  Brandis  on, 
866  et  seq. — ^their  extent,  ib. — chief  kinds 
of  trees  found  in,  867 — the  proportion 
kept  under  the  special  management  of 
Government,  869  —  various  details  con- 
cerning, 870  et  seq. — drainage  only  re- 
quired in  special  cases,  878 — ^the  various 
trees  introduced,  874— -objects  of  Indian 
forestry,  ib.  et  seq. — their  mixed  condi- 
tion, 875 — outlines  of  the  system  followed, 
876 — revenue  yielded  from,  877— estab- 
lishments for  their  protection  and  manage- 
ment, ib.  et  seq. — arrangements  made  lor 
professionid  education,  878— chief  work 
m  forest  conservancy  done  by  the  British 
Government,  879. 

Indian  cedar,  the  specific  character,  389 
et  seq. — geography,  description  of  tree, 
economic  uses  of  timber,  891  et  seq. — soil 
and  situation,  propagation  and  culture, 
892. 

Insects  found  injurious  to  trees,  description 
of,  705  et  seq. — Homoptera  order,  706 — 
Trachearia,  707— Coleoptera,  ib.  et  seq. — 
Lepidoptera,  711  et  seq. — Hymenoptera, 
713  ^  seq. — a  few  hints  for  the  prevent- 
ing of  their  attacks,  716  et  seq. 

Invercauld,  natural  Scots  pine  forests  at, 
290. 

Ireland,  climate  of,  442. 

Italy,  the  woodlands  of,  29. 

Japan  cedar,  the,  specific  character,  geog- 
raphy, description  of  tree,  410  et  seq. — 
economic  uses  of  timber,  soil  and  situa- 
tion, 411  etseq. — ^propagation  and  culture, 
412 — the  elegant  Japan  cedar,  specific 
character,  geography,  &c.,  412  ^  seq. 

Japan  cypress,  the  obtuse -leaved,  specific 
character  of,  geography,  description  of 
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tree,  421  H  je^.~«coiioiiuc  uses  of  timber, 
kc,  422. 

Japan,  forests  of,  84. 

Jeffrey's  pine,  specific  character,  geography, 
kc,,  829. 

Jersey  or  scrub  pine,  specific  character,  geo- 
graphy, &c.,  808  et  seq. 

Jews,  arboriculture  amone  the,  1. 

'Journal  of  Forestry  and  Estates  Manage- 
ment,' objects  of  the,  865. 

Juglans,  character  of  genus  and  its  species, 
565 — ^regia,  266  el  aeq. 

Juniper,  character  of  genus,  407. — VuU 
Virginian  red  cedar. 

Jnniperus,  character  of  genus,  407 — vir- 
giniana,  ib.  et  seq, 

Kew  Gardens,  establishment  of,  4. 
Kingston  Hall,  transplanting  of  trees  at, 

752. 
Knife,  the  pruning,  568. 

Labnmum,  botanical  character  of  the,  282 
— common,  288 — Scots,  ib. — ^their  specific 
characters,  iK — ^geography,  description  of 
tree,  ib.  et  seq, — economic  uses  of  timber, 
soil  and  situation,  284 — propagation  and 
culture,  285. 

Lambert's  pine,  the,  specific  character, 
geography,  kc,  886  el  seq, 

Lflmd,  kinds  of,  to  which  planting  is  suit- 
able, 70  et  teq, — flaying  it  out  for  forests, 
72  et  aeq. — preparing  of,  for  the  growing 
of  young  trees,  171  el  409.— land  which 
has  been  under  a  crop  of  timber,  and 
planted  with  young  trees,  17iet  aeq. 

Larch,  the,  introduced  into  Scotland,  8— 
value  of  larch  woods,  28— character  of 
genua,  888  —  common  European,  ib.  et 
aeq. — small  larches  used  for  hop-poles, 
483  —  planting  and  management  of  in 
nurseries,  586  et  aeq. — should  plants  used 
be  reared  from  home-grown  or  foreign 
seeds?  701~foreign  sewl  preferable,  %b. 
et  aeq. — ^how  to  know  larch  seedlings  of  a 
sound  and  hardy  constitution,  708 — 
periodical  increase  of  timber  in  it,  in 
different  soils,  &c.,  722 — periodical  in- 
crease of  height  in,  729 — weight,  &c.,  of 
rough,  manufactured,  791. 

Larch -biark,  stripping  and  drying  of,  for 
tanning  purposes,  651 — reasons  of  little 
demand  for,  ih. — proper  season  for  strip- 
ping, 652 — the  stem  bark  only  removed, 
lb. — estimate  of  cutting,  stripping,  and 
curing  per  ton,  i6. — the  drying  on  stages, 
ib. — tne  stacking,  653 —threshing  with 
flails,  653 — selling  price  of,  656. 

Larch  pine,  vide  Corsican  pine. 

Larch  plantations,  statement  of  returns 
from,  28  —  thinning  and  rearing  of, 
607  et  aeq.  —  careful  choice  of  land  re- 
quisite, ib.  et  aeq. — thorough  drainage 
necessary,  608 — distance  between  each 
tree,  ib. — *'rot  in  the  heart"  the  result 
of  confinement,  ib. — objects  of  successive 
thinnings,  609 — scouring  out  of  drains, 
ib. — cause  of  disease  among,  693~value 


of  the  tree,  ib. — its  introdaction  into  the 
country,  694 — nature  and  cause  of  the 
disease  in,  ib.  et  aeq. — alleged  degeneracy 
of  the  tree,  695 — ^treatment  in  the  nnzaery, 
ib.  et  S0g.— should  be  grown  on  land  in  a 
fair  condition,  696— drcumstancee  of  aofl, 
&c.,  that  prevent  the  disease,  697 — and 
those  which  foster  it,  698— advantage  of 
growing  them  among  hardwoods,  ih. — 
want  of  proper  drainage  the  cause  of  the 
disease,  699 — another  cause  to  be  found 
in  the  neglect  of  thinning,  700 — ^vahifl  in- 
creased by  proportionate  space,  701. 

Large-conea  cypress,  the,  specific  chaneter, 
geography,  oc.,  399  el  aeq. 

Li^e-coned  pine,  the,  specific  character, 
geography,  &c.,  818  ^  aitq. 

huix^  character  of  genns,  383  —  europaa^ 
ib.  etaeq. 

Laurel,  tine  common  Portugal,  naed  in 
ornamental  hedging,  112. 

Lawson's  cypress,  the,  specific  character, 
geography,  Ac.,  896  et  aeq. 

LayeruuF,  process  of,  as  applied  to  the  Eng- 
lish elm,  215  et  aeq.^ikow  performed  in 
the  home  nursery,  547  et  aeq, 

Leafy-bracted  silver  fir,  the,  specific  cbane- 
ter,  geography,  &c.,  869  et  aeq. 

Lebanon,  cedar  of,  vide  Cedaz. 

Lichen  on  the  bark,  its  causes  and  remova], 
&c.,  687  et  aeq. 

Ligustrum  vul^re  as  a  hedge  plant,  113l 

Lime,  preparing  of  timber  for  preservatioD 
by,  787  et  aeq. 

Lime-tree,  the  character  of  genos  and  its 
species,  262  et  aeq. — the  common  lime- 
tree  of  Europe,  specific  character,  geog- 
raphy, description  of  tree,  263  et  aeq. — 
economic  uses  of  timber,  soil  and  situa- 
tion, propagation  and  culture,  264  et 
seg.— periodical  increase  of  height  in  the, 
727. 

Lindley,  Professor,  on  pruning  and  its 
effects,  558. 

Liriodendron,  character  of  genua,  268 — 
liriodendron  tulipifera,  ib.  et  aeq. 

Livingstone  on  trees  in  South  Africa,  34. 

Lofty    pine,   the,  specific  character,  geo- 


gnphy,  Ac.,  333  et  aeq. 
omlmrav 


Lomlmrdy  poplar,  the,  specific  character, 

geography,  &c.,  240  el  aeq. 
Lovely  silver  fir,  the,   specific  character, 

geography,  &c,  367  et  aeq. 
Low's  Oalifomian  silver  fir,  the,  specific 

character,  geography,  &c,  373  et  seq. 

Mammoth  tree,  the,  specific  character,  geog- 
raphy, iiZ  et  aeq. — description  of  tree, 
economic  uses  of  timber,  soil  and  sitna- 
tion,  propsgation  and  culture,  414  «<  aeq. 

Mansions,  ornamental  planting  near,  90 
etaeq. 

Manure,  kind  and  management  of^  in  the 
home  nursery,  546. 

Maple,  the,  character  of  genus,  333-* 
sycamore  or  great  maple,  its  specific  cbar> 
acter,  geography,  description  of  tree,  ih. 
et  aeq. — economic  uses  of  timber,  soil  and 
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situation,  224  ej  aeq.  — propagation  and 
culture,  226  et  seq.  —  Norway  maple, 
specific  character,  geography,  226 — des- 
cription of  tree,  ib.  et  ^e^.— economic  uses, 
soil  and  situation,  227  et  aeq. — propaga- 
tion and  culture,  228 — ^the  sugar  maple, 
specific  character,  geography,  228  et  seq. 
— description  of  tree,  economic  uses,  229 
et  seq,  —  soil  and  situation,  propagation 
and  culture,  230. 

Mattock,  the,  184 — planting  hy  it,  500. 

Menzies'  spruce  fir,  the,  specific  character, 
geography,  fcc,  866  et  seq, 

Mexican  pine,  the,  vide  Montezuma's. 

Mexico,  extent  of  forests  and  chief  timher 
trees  iq,  82  et  seq. 

Moisture  and  trees,  18  et  seq, 

Montezuma's  Mexican  pine,  the,  specific 
character,  geography,  &c.,  889. 

Moss  on  the  bark,  causes  of,  its  remoyal, 
Ito.,  687  etseq. 

Moss,  trees  best  adapted  for  growing  on, 
469 — two  kinds  of  moss-land,  ih. 

Mountain  ash,  the,  character  of  the  genus 
Pyrus,  280~the  common  mountain-ash, 
specific  diaracter,  geography,  description 
of  tree,  ib,  et  seq. — soil  and  situation, 
propa^tion  and  culture,  282. 

Mountam  dwarf  pine,  the,  specific  char- 
acter, geo^phy,  &C.,  806  et  seq. 

Mountain  pine,  the,  specific  character,  geo- 
graphy, kc,,  888^ 

Mount  Atlas  cedar,  the,  specific  character, 
geography,  892  et  seq,  —  description  of 
tree,  &c.,  898  etseq. 

Mount  Enos  fir,  the  specific  character,  geo- 
graphy, ftc.,  872  et  seq, 

Mugho  pine,  the,  specific  character,  geo- 
graphy, ko,,  802  et  seq, 

Ketherlands,  the  woodlands  of  the,  28  et  seq, 

Newbury,  the  estate  of,  76. 

New  Forest,  planting  in  the,  8. 

New  Zealano,  suitableness  of  its  soil  and 
climate  to  woods,  16  et  seq. — extent  of  its 
woodlands,  86 — present  state  of  forestiy 
in,  60. 

Noble  silver  fir,  the,  specific  character, 
geography,  fcc,  876  et  seq, 

Nootka  Sound  cypress,  the,  specific  char- 
acter, geography,  &c.,  400  et  seq. 

Nordmann's  silver  fir,  the,  specific  char- 
acter, geography,  &c.,  877  el  seq. 

Norway  and  Sweden,  the  woodlands  of,  28. 

Norway  Maple,  the,  introduced  into  Scot- 
land, 8 — ^its  specific  character,  geography, 
226--description  of  tree,  ib.  et  m^.— econ- 
omic uses,  soil  and  situation,  227  et  seq, — 
propagation  and  culture,  228  —  raising 
m>m  seed  in  the  nursery,  644. 

Norway  spruce  fir,  the,  specific  character, 
geograpny,  &c.,  844  et  seq, 

NotcMng,  planting  of  young  trees  by,  448 
— explanation  of,  494  et  seq. 

Nurseries,  establishment  o^  in  Scotland,  4 
— established  in  Africa,  85— rearing  of 
young  trees  in,  41  et  seq. — ^in  Australia, 
49 — nurseries  devoted  to  the  rearing  of 


trees  for  the  streets  of  cities,  89 — for  trees 
for  planting  out  in  park,  94  et  seq, — ^utility 
of  proprietors  having  their  own  home 
nurseries,  609  et  seq. — ^manner  of  proceed- 
ing with  a  nursery  on  small  and  large 
estates,  ib,  et  seq, — making  of  such,  611 — 
management  of  it,  ib.  et  ^.—selection  of 
its  site,  soil,  &c.,  612  et  seq. — extent  of 
ground  necessary,  618  et  seq. — proportion 
of  larch  and  pine  plants  to  hard-wooded 
sorts,  ih. — ^number  of  trees  required,  614 
— evils  in  regard  to  nursery  culture,  616 
^preparation,  draining,  and  trenching 
the  ground,  616 — ^ploughing  and  harrow- 
ing, kG.fih,et  seq, — fencing,  617 — expense 
of  it  for  first  year,  ib. — making  of  roads 
and  walks,  618 — diagram  of  it,  619 — 
explanation  of  this,  620 — its  sub-divi- 
sion by  roads  and  walks,  ib,  —edging 
them  and  the  proper  plants,  ib.  et  seq. — 
gravelling  them,  621 — quantities  of  young 
plants  and  seeds  required  in  commencing, 
ib.  el  seq. — sorts  and  quantities  of  seeds, 
622 — gathering,  Ac,  different  sorts  of 
seeds,  628 — ^tabular  statement  connected 
with  it,  626 — modes  of  planting  and  sow« 
ing,  626— diagram  showing  the  division, 
distribution  of  plants,  &c.,  627^xplana- 
tion  of  this,  628 — ^method  of  planting  and 
sowing  trees  and  seeds,  ib,  et  seq. — ^the 
hard  woods,  629  et  seq, — tiie  larch,  686 
et  seq. — Soots  pine,  688  et  seq. — ^the  proper 
time  for  planting,  689 — sowing  of  the 
tree  seeds,  640  et  seq, — ^preparation  for 
sowing  of  smaller  seeds,  646 — the  man- 
ure, 646 — ^grain  crop  on  unoccupied  por- 
tions, 647 — ^management  of  holly  and 
thorn  plants,  647 — border  for  layering, 
ib. — expenditure  to  close  of  second  year, 
649  —  management  during  successive 
yeara,  660 — general  suggestions  on,  ib, 
et  seq, — how  to  choose  young  trees  for 
public  nuraeries,  661  et  seq. — necessity  of 
foresten  themselves  visiting  such  when 
buying  young  trees,  668  et  seq. 

Oak,  the,  character  of  genus,  197  et  seq. — 
its  distinct  species,  198 — British,  pedun- 
culata,  ib. — its  descriptive  character,  198 
et  seq. — soil  and  situation  adapted  to  it, 

199  e^  seq. — its  propagation  and  culture, 

200  et  seq. — the  sessile-flowered  oak,  its 
specific  character,  201  et  seq.  —  where 
found  growing,  202  et  tfe^.— description 
of  it,  208^conomic  uses  of  its  timber, 
ib. — soil  and  situation  adapted  to  it,  ib. 
— its  propagation  and  culture,  ib.  —  the 
Turkey  oak,  specific  character  and  de- 
scription of,  %b.  et  seg.— economic  uses  of 
its  timbers,  204  et  seq. — its  propagation 
and  culture,  206— the  evenp-een  Oak,  its 
specific  character,  ib.  —  description  of 
tree,  206 — ^its  economic  uses,  &c.,  207 — 
the  scarlet  oak,  its  specific  character,  ib. 
et  seq. — description  of  tree,  its  economic 
uses,  &c.,  208  et  seq. — ^the  white  American 
oak,  its  specific  character,  209 — descrip- 
tion of  tree,  its  economic  uses,  &c.,  ib. 
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et  $eq. — as  grown  on  mom,  471 — ^raising 
from  seed  in  the  nnnerjr,  641  ei  aeq. — 

Seriodical  increase  of  timber  in  it,  in 
ifferent  circnmstances,  720  tt  9eq. — peri- 
odical increase  of  height  in,  728 — weight 
of  rouf^h,  msnufactarM,  Ac.,  796. 
Oak-bark,  stripping  and  drjring  of,  for  tan- 
ning purposes,  641— best  season  for  strip- 
ping, ib.  —  marking  trees  and  coppice 
shoots,  642 — mode  of  calculating  number 
of  people  requisite  in  the  operations,  ih. 
et  msq, — expense  of  the  work,  643 — the 
preliminary  operations  described,  ib, — 
preparing  the  trees  for  the  saw,  644 — 
the  pruning  of  the  branches,  i&.  ^-clearing 
the  branches  of  twigs  with  hand-bills,  ib. 
— implements  necessary  in  stripping,  646 
— mode  of  proceeding  in  stripping  the 
trees,  ib.  et  aeq, — stripping  the  Dranches, 
646  et  sea.  — the  drying  stages,  647  ei  mq. — 
laying  Uie  bark  on  these,  648 — the  act  of 
turning,  ib, — time  spent  in  drying,  649 — 
a  shed  necessary  during  wet  weather  to 
dry,  ib. — the  selling  of,  660 — building  in 
a  stack,  ib.  et  aeq. — chipping  and  packing 
in  bags  for  the  tanner,  661 — stripping 
while  the  trees  are  standing,  664  et  aeq. — 
general  cost  of  operations,  666 — selling 

Srice  of,  666. 
coppice,  management  of,  684— cutting 
down  the  trees  and  removal  of  the  wood, 
ib. — care  required  to  avoid  injury  to  the 
bark  of  the  stoles,  ib,  et  aeq. — dressing  of 
the  latter,  636— filling  up  blanks  in  the 
ground  with  young  plants,  636 — ^thinning 
out  the  young  shoots,  637 — ^pruning,  ib. 

Oak  plantations,  the  rearing  up  and  thin- 
ning of,  678— different  modes  of  forming, 
ih,  et  aeq. — ^raising  from  acorns  in  the 
forest,  ib,  —  transplanting  and  cutting 
over,  i6.— planting  in  pits,  680 — distance 
between  the  trees,  681 — rearing  of,  in 
exposed  ]»arts  of  the  country,  681 — ^neces- 
sity of  nurses  in  exposed  situations,  682 
— other  management  when  young,  ib, 
— ^thinning  out  the  nurses,  683 — different 
values  according  to  management,  and 
effects  of  free  access  of  air,  ih. 

Octagonal  tree-guard,  774. 

Ontario  poplar,  the,  specific  character,  geo- 
graphy, Ac,  242  et  aeq. 

Oriental  plane,  the,  231  et  aeq. 

Oriental  spruce  fir,  the  specific  character, 
geography,  ^,  369  et  aeq. 

Ornament,  planting  with  a  view  to,  18 — 
rearing  of  trees  with  a  view  to  ornament, 
shelter,  and  shade,  86  et  aeq.  —  orna- 
mental planting  in  the  parks  of  landed 
proprietors,  90  et  aeq. — trees  as  ornamen- 
tal objects  of  landed  property,  194  e<  aeq. 

Osier  plantations,  management  of,  638^ 
purposes  of,  ib. — the  crop  in  Great  Brit- 
ain»  ib. — the  land  most  suitable  for,  ib. 
et  aeq. — preparation  of  the  land  for,  639 
— rearing  of,  ib. — distances  between  each 
plant  in  rearing  for  special  purposes,  ib, 
— necessity  of  keeping  clear  from  weeds, 
640 — cutting  off  a  crop  from  the  stocks. 


ih. — manuring  of  the  ground  required 
every  three  years,  ih.  —  assortia^  in 
bundles  and  selling  of,  ib. — iireventxng 
becoming  diy  and  brittle,  ib. 


■aphy,  &c.,  812  et  aeq. 

at  6iy,  nnrseiy  of,  near   Nngent-snr- 


Faling-hammer,  used  in  erecting 
128. 

Palings,  the  erecting  of  various  sorts  of 
woMien,  127  ct  aeq. — ^the  horizontal,  127 
— the  larch  best  suited  for  paling  posta, 
128 — the  mode  of  erecting  a  paling  129 
et  aeq. — a  species  of  horizontal,  adapted  to 
protect  plantations,  180  et  aoq. — uie  up- 
right, 182  ei  aeq, — ^wooden  palings  only 
considered  as  temporary  or  aasiatant 
fences,  164. 

Paper  birch,  the,  specific  character,  geog- 
raphy, Ac,  264  et  aeq. 

Paris,  the  boulevards  of,  87. 

Parks,  ornamental  planting  in,  90  e^  aeq. — 
rearing  trees  for  planting  out  on,  93  el  seq. 

Park  trees,  protection  o^  from  deer,  catUe» 
&c.,  777  et  aeq,. 

Patton's  Califomian  spruce  fir,  the,  speeific 
character,  geography,  Ac,  860  et  aeq. 

Peat,  vide  Moss. 

Persian  pine,  the,  specific  character,  geog- 

Petit 
Mame,  89. 

Picea,  character  of  genus,  868 — ^pectinata, 
364  et  se^.— balsamea,  366  et  aeq. — ama- 
biUs,  867  et  aeq. — ^bracteata,  869  et  aeq. — 
grandia,  370  et  aeq. — cephalonica,  372  et 
aeq. — Lowiana,  873  et  aeq. — ^nobilia,  375 
ei  aeq. — Nordmanniana,  3/7  e<  aeq. — ^pin- 
drow,  879  e<  aeq. — ^pinsapo,  380  et  aeq. — 
Webbiana,  381  et  aeq. 

Pick,  the,  for  drain-making^  184. 

Pinaster,  the,  loide  Cluster  pine. 

Pine,  the,  character  of  tiie  genus,  280  et  aeq, 
—Scots,  specific  character,  geography, 
description  of  tree,  290  et  aeq. — economic 
uses  of  timber,  soil  and  situation,  292  H 
aeq. — propagation  and  culture,  293  et  aeq, 
— ^the  black  Austrian,  specific  character, 
geography,  description  of  tree,  294  et  aeq, 
— economic  uses  of  timber,  soil  and  situa- 
tion, propagation  and  culture,  296  ei  aeq. 
—Cluster,  specific  character,  geography, 
description  of  tree,  296  et  aeq. — ectmomic 
uses  of  timber,  soil  and  situation,  propa- 
gation and  culture,  298 — the  resinous  or 
red,  specific  character,  geography,  298  et 
«0g'.— description  of  tree,  economic  naes  of 
timber,  299  et  aeq. — soil  and  sitoation, 
propagation  and  culture^  300 — the  Pyre- 
nean,  specific  character,  geography,  ih. 
et  SQ^*.— -description  of  tree,  economic  uses 
of  timber,  soil,  and  situation,  301  ei  aeq. 
— ^propagation  and  culture,  302  —  Uie 
Mugho,  specific  character,  description. 
Ice. ,  ib.  et  aeq.  —  the  Corsican,  specific 
character,  geography,  803 — description  of 
tree,  304  et  aeq. — economic  uses  of  tim- 
ber, soil,  snd  situation,  306  et  seg.— pro- 
pagation and  culture,  306  —  dwarf*^  or 
mountain,  specific  character,  geography. 
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description  of  tree,  ib,  el  »eq,  — soil  and 
utoatiou,  propagation  and  culture,  807 — 
Jersey  or  scrub,  specific  character,  geo- 
graphy,  description    of  tree,    soil,    and 
situation,  808---propagation  and  culture, 
809  —  the   Bishop's,   specific   character, 
geography,  description  of  tree,  809  et  seq. 
— economic  uses  of  timber,  soil  and  situa- 
tion, propagation  and  ctdture,  810 — ^the 
Taurian,  specific  character,  ib,  et  aeq, — 
geography,  description  of  tree,  ftc,  311 — 
the  Persian,  specific  character,  economic 
uses  of  timber,  soil  and  situation,  &c., 
912  ei  seq.  — ^the  stone-pine,  specific  charac- 
ter, geographer,  description  of  tree,  818  ^ 
«0Qr.— economic  uses  oi  timber,  ftc.,  814 — 
the  Aleppo,  specific  character,  ib.  et  aeq. 
— geography,  sc,  815  et  aeq. — the  Cala- 
bnan,  specific  character,  geography,  &c., 
816  et  aeq. — Gerard's,  specific  cnaracter, 
geography,  description  of  tree,  317  et  aeq. 
—economic  uses  of  timber,  soil  and  situa- 
tion, propagation  and  culture,  818 — the 
lai^-coned  pine,  specific  character,  %b.  et 
aeq.  —  ^;eographv,    description    of    tree, 
economic  uses  of  timber,  «c.,  819  et  aeq. 
— the  Chinese  lace-bark,  specific  charac- 
ter,  geography,   &c,   820  et   aeq.  —  the 
heayr  -  wooaed,  specific    character,   geo- 
graphy,   description   of   tree,   economic 
uses  of  timber,  821  et  aeq. — soil  and  situa- 
tion,   propagation   and    culture,    822 — 
Bentham's,  specific  character,  geography, 
Ac,  ib.  et  aeq. — the^stiff-leav^,  specinc 
character,   828   et   aeq. — geography,   de- 
scription of  tree,  Ac.,  824 — the  radiated 
cone,  specific  character,  ib.  et  aeq. — geo- 
graphy, description  of  tree,  Jcc,  826  et 
aeq, — the  remarkable,  specific  character, 
geography,   826  et  aeq. — description  of 
tree,  economic  uses  of  timber,  &c.,  827 — 
Sabine's,  specific  character,  827  et  aeq. — 
geography,  description  of  tree,  &c,  828  et 
aeq. — Jeffrey's,    specific  character,  geo- 
graphy, Ac.,  829— the  tuberculated  cone, 
specific  character,  geography,  &c.  830  et 
aeq.  —  the   Siberian,  specific  character, 
geography,  description  of  tree,  881  et  aeq.  — 
economic  uses  of  timber,  832  et  aeq. — soil 
and  situation,  &c.,  338 — the  lofty,  spe- 
cific character,  833  et  aeq. — ^geography,  de- 
scription of  tree,  &c,  335  et  ac^.— Lam- 
berts, specific  character,   386  et  aeq. — 
geography,  description  of  tree,  &c.,  387 
— the  mountain,  specific  character,  &c., 
888  —  Montezuma  s,   specific    character, 
geography,   &c.,   839  —  the  Weymouth, 
specific  character,  geography,  840  et  aeq. 
--description  of  iSee,  economic  uses  of 
timber,  Zil  et  aeq. — soil  and  situation, 
&c.,  842— Hartweg's,  specific  character, 
geography,  Ac ,  842  et  aeq. 

Pine  and  fir  plantations  of  considerable  age, 
reared  witn  a  view  to  ornamental  effect, 
616  e£  aeq. — the  proper  training,  616 — 
extent  of  iignry  when  neglected,  616 — 

-  reared  with  a  view  to  crop  of  timber, 
618. 


Pine,  larch,  and  fir  plantations,  mixed,  698 
et  aeq. — at  what  period  to  thin — previous 
to  thinning  discover  which  sort  of  tree 
has  thriven  best,  699— distance  between 
each  tree,  600 — ^no  pruning  allowed,  601 
— precautions  against  excessive  thinning, 
ib. — subse<|uent  thinnings,  602 — danger, 
when  cutting,  of  trees  falling  on  their 
neighbours,  ^. — better  to  thin  frequent- 
ly, 603— time  when  such  are  most  valu- 
able, ib,  et  aeq. 

Pine  plantations,  system  of  thinning  and 
rearing,  604  et  aeq. — manner  of  growth, 
ifr.— tninning  an  easy  operation,  606 — 
mode  of  proceeding,  ib, — season  of  year 
for  thinning  606. 

Pinetums  of  Britain,  what  they  have  done 
for  the  interests  of  the  country's  arbori- 
culture, with  some  suggestions  in  respect 
to  future  pinetums,  426  et  aeq, 

Pinus,  character  of  Uie  genus,  289  et  aeq, — 
sylvestris,  290  et  aeq. — austriaca,  294  ei 
aeq, — pinaster,  296  et  w^.— resinosa,  298 
et  aeq. — pyrenaica,  800  et  «eg.— Mugho, 
302  et  aeq, — laricio,  303  etaeq. — pumilio, 
806  et  aeq. — inops,  308  et  aeq. — ^muricata, 
809  et  aeq. — Pallasiana,  310  et  aeq. — per- 
sica,  312  et  aeq. — pinea,  313  et  aeq. — hale- 

gmsis,  814  0^  aeq. — Brutia,  Z\^  et  aeq. — 
erardiana,  ZVI  et  aeq. — ^macrocarna,  318 
etaeq. — Bungeana,  Z2^ etaeq. — ponderosa, 
821  et  aeq. — ^Benthamiana,  322  et  aeq. — 
rigida,  823  et  aeq. — ^radiata,  324  et  aeq. — 
insignis,  326  et  aeq. — Sabiniana,  827  et 
aeq. — Jeffreyii,  329  et  aeq. — tuberculata, 
330  et  aeq. — cembra,  331  et  aeq. — excelsa, 
833  et  aeq. — Lambertiana,  336  et  aeq, — 
monticola,  838— Montezuma,  339— stro- 
bus,  840  et  aeq. — Hartwegii,  842  et  aeq. 

Pit-props,  raising  of  wood  lor,  483. 

Pits,  tne  making  of,  for  planting  young 
forest  trees,  i^  et  aeq. — the  work  let  by 
contract,  447 — manner  of  planting  in 
such,  ib,  et  aeq. — ^used  for  planting  in 
mountainous  districts,  467  et  aeq. — and  in 
moderately  elevated  districts,  469  et  aeq. 
— ^used  for  planting  on  land  cleared  of  a 
crop  of  timber,  466— planting  in  pits, 
603 — ^upon  a  sloping  piece  of  ground,  ib. 

Plane,  the,  character  of  genus,  230 — Orien- 
tal, specific  character,  geography,  ib. — de- 
scription of  tree,  ib.  et  aeq. — economic 
uses,  soil  and  situation,  231 — propagation 
and  culture,  ib.  et  aeq. — American,  specific 
chiuacter,  232 — ^geography,  description  of 
tree,  288  et  aeq. — economic  uses  of  timber, 
soil  and  situation,  284 — propagation  and 
culture,  ib.  et  aeq. 

Plantation,  the  meaning  of  the  term,  73. 

Plantations,  age  of  existing,  4 — their  im- 
provement of  the  general  climate  of  a 
country,  8 — their  improvement  of  the 
soil  and  climate,  18  et  aeq. — their  object, 
21 — condition  of,  in  Great  Britain,  26  et 
acg.— of  public,  ib. — of  private,  ib.  etaeq, 
— improvement  of  their  general  manage- 
ment there,  26 — unsatisfactory  condition 
of  plantations  throughout  Europe,  36 — 
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the  forming  of,  in  the  United  Stotes,  47 
— necessity  of  sunlight  for  yonng  plants- 
tions,  67 — oonserration  of  plantations 
should  be  enforced  by  legislation,  71  ei 
mq, — ^laige  and  eztensire  plantations  the 
more  profitable,  74 — scientific  rales  for 
the  laying  ont  of  a  plantation,  76  ti  aeq. — 
plantations  upon  hilly  countries,  79 — as 
ornamental,  or  when  near  the  proprietor's 
mansion,  80 — ^in  ravines,  ifr.  et  $eq. — in 
rayines  as  a  protection  to  crops,  81 — ^lay- 
Ing  out  plantations  in  strips,  ib.  et  seq, — 
eTU  effects  of  lire  stock  upon,  83  et  aeq,^" 
near  mansions,  90  et  mq. — diseases  in 
plantations  proceeding  from  deficient 
warmth  about  the  roots  of  trees,  178 — 
drains  among  plantations,  1S2  et  eeq. — 
roads  through,  189  e^  aeq. — ^plantations  in 
the  United  States  raised  from  young 
plants  frequently,  449  et  aeq.  —  ruue  of 
plantations  per  acre  increasing  in  moun- 
tainous districts  with  their  extent,  455 — 
expense  of  layine  down  land  under,  504 
et  aeq.— ^ect  of  form  of  plantation  on 
this,  i6. — cost  of  fencing,  505 — large  cost 
of  fencing  when  small,  506— expense  not 
much  as  a  rule,  ib. — ^keeping  free  from 
grass  and  weeds,  ib.  et  aeq. — expense  of 
dearing  away  ^oung  plantations,  508 — 
nature  of  necessity  of  thinning,  569  et  «eg. 
—should  trees  be  grown  in  masses  of  eacn 
kind  separately,  or  mixed  several  kinds 
together  in  a  plantation  f  609  et  aeq. — 
rearing  and  management  of  plantations 
for  a  supply  of  hop-poles,  620 — ^manage- 
ment of  general  coppice,  621  etaeq. — man- 
rient  of  mixed  coppice  and  timber 
tations,  634  et  aeq.— of  osier  planta- 
tions, 638  et  aeq. — ^the  value  of  young 
plantations,  732 — of  unthinned,  ib.  et  aeq. 
— of  thinned,  733 — of  full-timber  size,  Uk 
et  as^. —estate  register  of  woods,  &c.,  798 
— description  of, ih.  etaeq. — Germans  pre- 
eminent in  this  branch  of  forestry,  800 — 
reporting  on,  its  importance,  ih.  et  aeq. — 
rules  for  guidance  of  small  proprietors, 
801  et  aeq. — heads  to  be  reported  on,  804 
— particulars  to  be  attended  to  in  each 
case,  805  et  aea. — Oak,  vide  Oak — ^hard- 
wood, rnde  Hardwood  —  coppice,  vids 
Coppice,  Ac — ^thinning  of,  mde  Thin- 
ning. 
Planting,  general  considerations  on,  444  et 
aeq. — season  of  the  year  best  adapted  for 
operations,  445  et  aeq. — the  planting  of 
young  forest  trees  in  Great  Britain,  446 
et  aeq.-^in  pits  and  in  notches,  ib.  et  aeq. 
^manner  of  planting  in  pits,  447  et  aeq. 
— the  method  of  notching,  448 — plant- 
ing of  young  forest  trees  in  United 
States  and  the  British  Colonies,  448  et 
aeq. — ^in  Canada  and  Australia,  450 — in 
New  Zealand  and  South  Africa  451^^is- 
tances  at  which  youne  trees  should  be 
planted,  452  et  aeq. — distances  on  shel- 
tered and  low-lving  situations,  458 — on 
moderately  low-lying  and  sheltered  parts, 
454 — on   high -lying    situations,    ib,^ 


planting  on  moantaiiMms  districts  of  tlie 
country,  455  et  as^.— drainage  of  pjirts 
wet  or  retentive  in  the  subsoil,  455— ainds 
and  sizeii  of  plants  that  should  be  used, 
457  —  pits  necessary  in  planting  these, 
ib.  et  aeq. — ^the  herbage  of  these  districts 
considered  with  reference  to  the  trees, 
458 — planting  on  moderately  elevated 
districts  of  the  country,  459  et  mq. — ad- 
apted to  the  growth  of  conifene,  d.  ^-ex- 
tent of  enclosores  on  such,  469  et  aeq. — 
their  herbage,  460— planting  in  these 
must  be  by  means  of  pits,  S.  et  aeq. — 
planting  on  low-lying  districts,  461  etaeq, 
—the  planting  of  waste-lands^  468  et  mq. 
— ^planting  on  land  lately  cleared  of  a 
crop  of  timber,  464  et  aeq. — planting  with- 
in the  influence  of  the  sea,  466  et  aeq. — 
planting  upon  land  of  the  description 
termed  moss,  469 — ^for  crop  of  powder- 
wood*  472  et  aeq. — for  hedgerow  timber, 
473  et  aeqt — planting  of  land  having  un- 
derwood of  any  kind  growing  on  it,  478 
et  aeq. — ^necessity  of  srubbing  ont  under- 
wood by  the  roots,  ib. — ^yonng  trees  may 
be  put  in  by  pitting  or  notching,  479 
— planting  with  a  view  to  bloiding  oat 
objects,  480 — ^trees  adapted  for  this  par- 
pose,  i&.  et  aeq. — ^planting  a  coppice  for 
fuel,  482 — manner  of  proceeding  with 
planting  operations,  485  et  aeq. — taMe 
showinff  number  of  trees  that  can  bs 
planted  in  an  acre,  487 — ^bringing  for- 
ward and  sheughing  the  youns  plants  to 
districts  to  be  planted,  precautions  neces- 
sary, kc,  489 — number  of  men  required, 
491 — time  requisite,  ib.  et  aeq. — ^marking 
off  the  ground,  493---kind  of  spade,  ift. — 
manner  of  notching,  494  et  sag.— plantiiig 
on  wet  days,  497 — making  pits  for  hard- 
woods and  planting  these,  ^7 — ^planting 
in  moss,  498  et  aeq.  —and  in  various  other 
soils,  499— with  Uie  mattock,  500— lardi 
to  be  next  the  hardwood,  602 — ^planting 
in  pits,  503 — ^precautions  to  be  obsemd 
in  planting  in  nits  and  on  slopes,  603— 
the  spruce  fir,  w. — ^in  ravines  and  steep 
hollow  parts,  504  —  iigndicious,  ss  a 
cause  of  bark-bound,  685. 

Planting  spades,  description  of,  493 — mat- 
tock, 500— hoe,  ib. 

Platanus,  character  of  genus,  230— orien- 
talls,  ib.  et  M^.— oocidentalis,  232  et  aeq. 

Pliny  as  a  writer  on  trees,  2. 

Policy -grounds,  stone  and  lime  walls  for 
protection  of,  115. 

Poplar,  character  of  genus  and  its  spedes. 
285— common  black,  specific  chancter, 
geography,  description  of  tree,  235  et  asf  , 
— economic  uses  of  timber,  soil  and  situa- 
tion, 236 — propagation  and  culture,  i&.  ei 
aeq. — the  abele  tne,  or  white,  its  specific 
character,  geography,  description  of  tree, 
237 — economic  uses  of  timber,  ib.  etaeq. — 
soil  and  situation,  propagation  and  cul- 
ture, 238  —  the  common  grey,  spedfie 
character,  geography,  238— description  of 
tree,  ib.  et  aeq. — economio  uses  of  timber. 
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soil  and  ntaatioii,  289— propagation  and 
culture,  ib.  et  seq. — Lombardy,  specific 
character,  geography,  description  of  tree, 
economic  uses  of  timber,  240 — soil  and 
situation,  ib.  et  seq, — propagation  and 
culture,  241 — the  black  Italian,  specific 
character,  geography,  description  of  tree 
kf&.t  ib,  et  seq, — the  Ontario,  specific 
character,  description  of  trees,  Ac.,  242 
et  seq. — aspen  or  trembling,  its  specific 
character,  geography,  248  et  se^,  —  des- 
cription of  tree,  sou  and  situation,  ^., 
244  et  seq. — periodical  increase  of  timber 
in  the  black,  726— the  black  Italian,  peri- 
odical increase  of  height  in,  729. 

Populus,  character  of  genus  and  its  species, 
285— nigra,  ib,  et  seq, — alba,  287  et  seq. 
— canescens,  288  et  seq. — dilatata,  240  et 
seq, — monilifera,  241  etseq. — macrophylla 
2i%etseq, — tremula,  248  et  seq. 

Portugal,  as  taking  a  leading  part  in  arbori- 
culture, 46. 

Portugal  laurel,  the,  as  a' hedge  plant,  112. 

Post-guide,  the,  for  wire-fences,  141. 

Poet-mallet,  description  of  a,  128. 

Powder-wood,  kinas  of  trees  best  suited  to 

£x>w  as  a  crop  for,  472 — advantage  to 
nded  proprietors  were  they  to  rear  crops 
of,  ib, — instructions  for  planting,  ftc., 
478. 

Priyate  contract,  sales  of  wood  by,  674 — 
form  of  contract,  676. 

Privet,  the,  as  a  hedge  plant,  118 — as  an 
edging  plant  in  the  nursery,  620. 

Proprietors,  objections  to  their  manufactur- 
ing their  own  timber,  488  et  seq, 

Propwood,  raising  of,  where  profitable,  &c, 
488. 

Pruning  chisel,  knife,  and  saw,  the,  668  et 
seq. 

Pruning,  recent  improvements  in,  42  et  seq. 
— advantages  and  disadvantages  of,  68— 
pruning  of  hedges  formed  from  evergreen 
pluits,  116 — proper  and  improper  prun- 
ing, 666— effects  of,  upon  sa])lings  and 
large  trees,  667 — Professor  LindJey  on, 
668 — ^method  of  pruning,  669— shorten- 
ing the  larger  branches,  660 — pruning 
trees  that  have  been  already  too  severely 
pruned,  662 — rule  for  guidance  in,  668 
— tiie  common  forest  pruning-knife,  ib, — 
the  pruning-saw,  664 — the  pruning-chisel, 
ib^  et  seq, — ^time  for  pruning  operations, 
666 — as  applicable  to  coniferous  trees, 
ib. — ^with  such  different  mode  required, 
ib.  —  when  growing  singly,  ''pinching 
off"  necessary,  666— the  pruning-shears, 
667 — ^the  averuncator,  ib.  et  seq. — ^prun- 
ing coniferous  trees  of  dead  branches, 
668. 

Prunus,  character  of  genus,  278 — avium, 
ib.  et  seq, 

PubUc  roup,  selling  of  wood  by,  668  et 
seq. 

Pyrenean  pine,  the,  specific  character,  geog- 
raphy, &c.,  800  et  seq. 

Pyrenees,  the,  successive  zones  of  climate 
on,  441. 


Pyrus  aucuparia,  its  botanical  character,  280 
— its  specific  character,  geography,  &c.,  ib, 
etseq, 

Quercus,  its  genus  and  species,  197  et  seq. 
— ^peduncnlata,  198 — descriptive  character 
of  the  latter,  ib.  et  seq, — soil  and  situation 
adapted  to  it,  199  «<  seq, — its  propagation 
ana  culture,  200  et  seq. — sessiliflora,  its 
specific  character  and  description,  201  et 
seq. — oerris,  specific  character  and  descrip- 
tion of,  208  et  seq, — economic  nses  of  its 
timber,  204  et  seq. — ^its  pronagation  and 
culture,  206 — Ilex,  its  specinc  character, 
ib. — description  of  tree,  206— its  econ- 
omic uses,  &c,  207— coccinea,  its  specifio 
character,  ib,  et  ae^'. -—description  of  tree, 
its  economic  uses  &c.,  208  et  seq, — 
alba,  its  specific  character,  209— descrin- 
tion  of  tree,  its  economic  uses,  &c,  to, 
etseq. 

Rabbits,  protection  of  young  trees  from,  777 
et  seq. 

Radiated  cone  pine,  the,  specific  character, 
geography,  &c,  824  et  seq. 

Railway  communication,  importance  of,  as 
openmg  market  for  wood,  484. 

Railway  sleepers,  ^uantitr  of  timber  re« 
quired  for,  7— raising  of  wood  for,  &c., 
488. 

Rait,  Mr,  table  of  weights,  &c,  of  rough 
and  manufactured  timber,  791  et  seq. 

Rake,  how  used  in  preparing  the  ground  for 
tree  seeds,  641,  646. 

Ravines  and  hollows,  the  planting  of,  80. 

Bed  pine,  the,  specifio  character,  geog- 
raphy, &c,  298  et  seq. 

Remarkable  pine,  the,  specific  character, 
geography,  &c.,  826  et  seq. 

Reporting  on  woodlands,  importance  of, 
801 — heads  to  be  reported  on,  804^par- 
ticulars  to  be  attended  to  in  each  of 
these,  ib.  et  seq. 

Reproduction  of  forests  in  denuded  coun- 
tries by  enclosing  the  land,  86  et  seq, — 
this  natural  law  taken  advantage  of  in 
Australia  and  New  Zealand,  ib. 

Resinous  pine,  vide  Red  pine. 

Retinospora  obtusa,  421  et  seq, 

Rhamnus  frangula,  the,  its  value  for  pow- 
der-wood, 472. 

Ribbing-bill,  used  for  cutting  hedges,  107. 

Rivers,  repairing  the  banks  of  small,  862— 
cause  of  damage  to  the  banks,  i6. — the 
remedies,  868  et  seq. — piling,  ib. — rubble 
facing,  ftc,  ib.  et  seq, — the  jetty,  864 — 
wooden  facing,  ib. — care  in  proper  turfing, 
ib, — planting  with  willows,  866. 

Roads,  forest  and  plantation,  utility  of, 
189  et  seq. — laying  off  and  making  of 
such,  190  e^  seq. 

Robinia,  character  of  the  genus,  286 — pseud- 
acacia,  ib.  et  seq, 

Romans,  arboriculture  among  the,  2. 

Rotation  of  crop,  improvement  effected  by, 

the 


in  nursery,  42 — ^importance  of,  in 
home  nursery,  660  et  seq. 


e 


BoAieDiiircliiu,  natnril  Scott  pine  foreit* 

ftt,  230. 
Eowan,  the,  vide  MonnUin  uh. 
BoiBia,  diiithbalion  of  trees  io,  Hi. 
£nuU  in  Eorope,  the  woodlaudl  of,  27. 

Skbine'a  pine,  the,  ipecific  chanct«r,  geog- 

rxpbj,  Ac,  S27  et  Kq. 
Siles    of   timber,    how    conducted,    vidt 

Trtee. 
Salix,  chuacter  ofgenns  and  species,  SIS — 

■Ibk,  ib.  tt  atq. — KusteUiant,  247  it  »tq. 

— fngilia,  218  el  ac^. 
Salt,  preparing  of  timber  far  preserration 

1^.788. 
Saw  for  pmning,  £64. 
Saw-mills,  water  and  steam,  erection  oF,  in 

eonnectian  with  woodlands,  781 — station- 

arj  >nd  portable,  i6. — adnntagee  of,  827 
.  — eipenae  of  water,  fixed  and  portable 

■team,  ib. — sbould  not  be  worked  by  the 

mannfactarar  hinuelf,  783 — letting  them 

ont,  785. 
Scale,    cause   of,    and   treatment   of  trees 

affected  by  it,  600  tt  acq. 
Scsrcement  between   a   hedge  and  ditch, 

meaning  of  a,  100. 
fichoal  for  education  of  forester*,  propoaftl 

for  foundation  of  a,  C8 — suggested  plan 

of,  G9. 
Scotiand,  pecnliarities  of  climate,  kc,  142. 
Scot<  or  Wych  elm,  the,  specific  character, 

geogmphy,   Ac.,  217  tt  »eq.  —  periodical 

increase  of  timber  in,  725. 
Scots   Laburnnm,  its  description  and  cul- 
ture, 283  et  teg. 
Scots  pine,  value  of  crop  of,  22  el  seg.~ 

specific  character,  geography,  description 


Shipbuilding,  on  growth  of  timber  for,  481. 

Shnib^  list  of,  suitable  for  onderwood,  7t9. 

Siberia,  forests  of,  83. 

Siberian  pine,  the,  specific  character,  gMg- 
raphy,  Jbo. ,  331  tt  leq. 

Silver  fir,  vide  Fii^-management  of  ia  the 
home  narseiT,  583. 

Soil,  variety  of^  in  Britain,  and  advantages 
of  this  in  regstd  to  woodluida,  11 — re- 
newal of,  for  old  or  decaying  trees,  764. 

South  Africa,  extent  of  forests  and  chief 
timber  trees  in,  17. 

Spain  and  Portugal,  the  woodlands  of,  28. 

Spanish  silver  lir,  the,  specific  charmcter, 
geography,  Jtc. ,  880  H  teq. 

Specification  for  bnilding  dry-stone  wall, 
specimen  of,  120  et  acq. 

Spirit-level,  th^  and  how  used,  184  tt  aef. 

Stag-hom  top,  cause  of,  and  tnatment  of 
trees  affected  by  it,  6»0. 

Stephen^  Ur,  description,  ftc,  of  dnia- 
making,  188. 

Stiff-leaved  pine,  the,  specific  cbancter, 
geography,  ftc ,  323  et  aeq. 

Stone  pine,  the,  specific  character,  geog- 
raphy, Ac.,  31Set»^. 

Straming-pillars  for  wire-fences,  145,  147  tt 
teq. — various  kinds  of,  148  et  k^.— wire- 
fencing  moat  profitable  when  erected  on 
iron  straining-pillars,  159. 

Strathspey  and  Braemar,  sucoeauve  crops  of 


1,  174. 


Sttxthgpey  estate,  home  nnrsery,  nnmber  of 
ilsnted  in  yearly,  511. 
growth  of  young  wood,  it*  eaoses, 
ac.,  in  trees,  603. 

igar  maple,  the,  its  specific  character,  geog- 
raphy,228etM9. — description  of  tree,  econ- 


trees  plw 
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46 — ^nature  and  necessity  of,  569  et  &eq. — 
evil  effects  of  excessiye,  ib,  et  »eq. — of  in- 
sufficient, 570— gniding  rule  for,  571  — 
time  requisite  for  growth  before  thinning, 
ib, — how  to  proceed  systematically  in  the 
operations,  572  —  invalaable  results  of 
system  in,  578 — a  statement  in  illustra- 
tion, »&.— explanation  of  this,  574 — ^trees 
above  a  certain  age  require  little  thinning, 
575 — weakly  state  of  plantations  due  to 
unsystematic  thinning,  ib.  et  acq, — system- 
atic operations  on  smsll  properties,  576— 
shonla  be  classed  accordmg  to  their  ages 
and  successively  thinned,  ib,  et  acq. — 
thinning  on  extensive  properties,  577 — 
divided  into  different  districts,  ib. — as 
applied  to  oak  plantations,  578  et  eeq, — 
to  mixed  hardwood  plantations,  584  et 
9eq. — to  mixed  pine,  fir,  and  larch,  598  et 
aeq, — ^to  pine  plantations,  604  et  seq, — 
to  fir  plantations,  606  et  aeq. — ^to  larch 
plantations,  607  et  aeq.  — kinds  which 
should  be  grown  in  masses  of  each  kind 
separately,  610. 

Thinnings,  the  disposing  of,  657— cutting 
by  contract,  ib.  —  advantages  of  this 
method,  i6.— way  and  rates  at  which  dis- 
posed of  at  different  sizes,  ii.— importance 
of  contracting  with  purchaser  before  cut- 
ting down,  658 — mode  of  disposing  of,  ib. 
— Mvanti^^es  of  this,  ib.  et  aeq. — neces- 
sity of  selling  before  commencing  opera- 
tions, 659. 

Thorn,  the,  its  culture  as  a  timber  tree, 
275-~raising  of,  from  seed  in  the  home 
nursery,  525. 

Thorn  hedge,  advantages  of  a,  98  et  aeq. — 
methods  of  planting,  99 — ^purpose  and 
situation  for  which  it  is  adapted,  162. 

Thuja,  character  of  genus,  402— gigantea, 
ib.  et  aeq. — occidentaUs,  404  et  aeq. 

Tilia,  diaracter  of  genus  and  its  species, 
262  €i  M^.— europeea,  268  et  aeq. 

Timber,  effects  of  pruning  on,  558— periodi- 
cal increase  of,  in  different  species  of 
trees,  719 — ^valuation  of  growing,  782  et 
aeq. — the  felling  of,  779— by  the  propri- 
etor's servants  and  by  contract,  %b. — by 
the  purchaser,  and  conditions  to  be  ar- 
ranged, i^.  et  aeq. — cutting  close  to  the 
ground,  780 — application  of  water  and 
steam  powers  to  its  manufacture,  781  et 
aeq.— on  proprietors  manufacturing  their 
own,  788  et  aeq. — preparing  of,  for  better 
preservation,  786  et  aeq.^ij  lime,  787 — 
by  salt,  788 — by  sulphate  of  copper,  &c., 
ib. — by  Groggon's  black  vamisn,  789 — 
mode  of  preservation  in  North  America, 
ib.  etaeq. — weight  of  different  kinds,  rough 
and  manufactured,  790  et  aeq. — tabular 
statements  with  reference  to,  791  e^  aeq. 
— remarks  on  the  first,  798 — statement 
with  reference  to  weights  of  common  or 
hardwooded  trees,  795 — weight  of  any 
kind  influenced  by  various  circumstances, 
797. — Hedgerow,  vide  Hedgerow. 

Timber  sales,  how  conducted,  vide  Trees. 

Tools  and  machines,  partly  of  recent  intro- 


duction, in  forest  operations,  855 — Ridg- 
way's  hedge-cutting  machine,  ib.  et  aeq. — 
Hornsby's  hedge-cutting  and  trimming 
machine,  856— K)ther  implements,  858  et 
aeq. 

Transplanting,  effects  of,  on  the  constitu- 
tion of  trees,  788— different  opinions  with 
reference  to  this,  iJb. — ^frequency  of  failure, 
789— defective  methods  followed,  ib. — 
primitive  system,  ib.  et  aeq. — customary 
method  of  preparing  trees  for,  740 — ^how 
far  this  system  of  operation  commendable, 
741 — seven  heads  to  be  kept  in  view  in 
transplanting,  742— cutting-in  of  roots  by 
means  of  a  trench,  749  et  aeq. — expense 
of  it,  751  et  aeq. — removal  after  prepara- 
tion, and  machines  for  it,  752  et  aeq. — 
that  at  Kingston  Hall,  752 — nature  of  its 
construction,  758  et  m^.— its  transplant- 
ing of  a  large  tree,  754  et  aeq. — French 
machine  for  large  trees,  757  et  aeq, — 
machine  for  removing  smaller  ones,  760 
— care  re<^uired  subsequent  to  removal, 
761— putting  the  soil  about  the  roots  of 
a  large  tree  replanted,  762 — ^kinds  best 
adapted  to,  ib. — ^time  of  year  most  favour- 
able for,  768. 

Trees,  advances  in  the  cultivating  of,  5 — 
introduction  of  new  sorts,  6 — ^need  for 
planting  on  waste  lands,  7  —  improve- 
ment of  soil  and  climate  by  planting,  8, 
18  et  se^.— effects  of  absence  of  trees  in 
North  America,  18 — ^the  object  of  plant- 
ing, 21 — their  value  as  a  crop  upon  land, 
22  et  M^.— rearing  of  young  trees  in  the 
nursery-^und,  41  et  aeq. — short  outline 
of  the  vital  actions  of  trees,  61  ^  aeq. — 
young  trees  in  the  seed-bed,  65  et  aeq, — 
treatment  of  young  trees  in  the  nursery 
as  to  drainage,  67 — transplanting,  ib. — 
thinning  to  ulmit  sunlight,  ib. — pruning, 
68 — what  portions  of  the  country  should 
be  put  under  trees,  70  et  aeq. — rapid-grow- 
ing trees  to  be  found  behind  the  boundary- 
fence,  82  et  aeq. — rearing  of,  with  a  view 
to  ornament,  shelter,  and  shade,  86  et  aeq. 
— in  large  cities,  87— in  Paris,  ib.  et  aeq. — 
in  American  cities,  88  et  aeq. — ^preparing 
of  ground  for  the  growing  of  young  trees, 
n\et  aeq, — ^land  uiat  has  been  previously 
under  a  crop  of  timber  replanted  with 
young  trees,  lliet  aeq. — the  planting  of 
trees  on  land  not  of  a  deep,  porous,  and 
dry  character,  176  et  aeq, — necessity  of 
warmth  about  the  roots  of  trees,  178 — 
drains  among  forest  trees,  191  et  aeq, — 
trees  considered  as  a  profitable  crop,  and 
as  ornamental  objects  of  landed  property, 
194— natives  of  the  British  islands,  195 
et  aeq. — ^the  hard- wooded  kinds  usually 
planted  there,  197  ^  se^.— hard- wooded 
trees  best  adapted  for  low-lying  and  level 
plains,  423 — adapted  for  table-lands  at 
considerable  elevation  above  the  sea,  ib, 
et  aeq. — adapted  to  estates  partly  table- 
land and  partly  hills,  424 — adapted  to 
hilly  and  mountainous  districts,  w. — dis- 
tribution of  young  trees  to  suit  different 
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sttaationi  in  a  new  plantation,  489  et  seq. 
— importance  of  attention  to  their  natural 
geographical  dirtribation,  4iO  ei  seq, — 
different  methods  of  planting  young  for- 
est-trees in  Great  Britain,  446  et  seq, — 
in  pits  and  in  notches,  ib.  et  aeq. — man- 
ner of  plauting  in  pits,  447  — planting 
young  forest- trees  in  United  States  and 
the  British  colonies,  448  et  seq. — ^should 
trees  be  reared  from  seed  on  the  spots 
where  they  are  to  be  grown  f  461  et  seq. 
distances  at  which  youog  trees  should 
be  planted,  452  et  seq. — distances  on  shel- 
tered and  low-lying  situations,  453— mod- 
erately low-lying  and  sheltered  parts,  454 
— on  high-lyiuff  situations,  ib. — kinds  of 
trees  best  suited  for  powder-wood,  472  et 
seq. — trees  fitted  for  hedge-row  timber, 
and  management  of  ssme,  473 — ^trees  used 
in  screening  objects  from  view,  480  et  seq. 
— ^kinds  of;  most  profitable  in  different 
districts,  and  how  to  determine  this,  481 
et  seq. — trees  for  fuel,  482— for  propwood 
and  other  purposes  in  mines,  483  et  seq. — 
for  Tsrious  purposes,  484 — planting  opera- 
tions, 485  €t  seq. — stable  showing  number 
of  trees  that  can  be  planted  in  an  acre, 
487 — shenghing  young  trees,  489  et  seq. — 
manner  of  notching,  494  et  seq. — sowing 
seeds  of  trees  in  bare  rocky  soil,  501  et 
seq. — ^young  trees  apt  to  be  injured  by 
grass    and  weeds,   507  — by   furze   and 
broom,  ib. — ^how  to  choose  young  forest- 
trees  from  public  nurseries,  551  et  seq. — 
should  trees  be  grown  in  mssses  of  each 
kind  separately,  or  mixed  several  kinds 
together  in  a  plantation  f  609  et  seq. — how 
their  maturity  may  be  known,  and  how 
they  should  generally  be  dealt  with,  659 
et  seq.— effects  of  various  circumstances  in 
hastening  or  retarding  maturity,  660 — 
rules  for  ascertaining  maturity,   661  — 
disposal  necessary  whenever  this  advanced 
stage  is  reached,  662— rules  for  cutting 
down  and  selling,  668 — ^two  ways  of  dis- 
posing, ib. — form  of  contract  for  cutting 
thinnings,  664— bulk  of  each  lot,  665— 
lotting  of  them,  ib. — numbering  and  en- 
tering the  lots,  666— advertising  public 
sales,   667  —  articles   and  conditions  of 
sale,  ib.  et  seq.—sslea  on  a  large  scale,  668 
—form  of  advertisement  for  such,  669 — 
marking  and  numbering  of,  ib. — articles 
and  conditions  of  sale,  670  et  seg.— these 
to  be  done  on  a  sheet  of  stamped  paper, 
e73^^xample  of  ronp-roU,  ib. — conduct- 
ing of  an  extensive  sale,   674  —  selling 
by  private  bargain,  i6.— form  of  contract, 
675 — ^its  sale  when  cut  up,  and  relative 
calculations,  677  et  seq. — ^subject  to  vari- 
ous diseases,  681 — disease  in,  its  external 
symptoms  and  causes,  682  et  seq. — signs  of 
health,  688— deceptive  character  of  some 
of  these,   ib.  et  a^.— diseases  to  which 
trees  are  subject,   685 — bark-bound,  ib. 
— its  various  causes,  ib.  et  seq. — moss  or 
lichen  on  the  bark,  687— stsg-horn  top, 
690— scale,  ib.  etseq. — premature  bearing 


of  seed,  691  et  seg. —dropsy,  693 — nlocn, 
ib. — ^wounds,  ib.  et  seq. — stunted  growth 
of  the  young  wood,  693— iig'urious  effects 
of  smoke  and  noxious  gases  upon  tiees, 
703  et  seq. — external  symptoms  in  trees 
when  so  affected,  704— all  trees  not  af- 
fected alike,  ib. — on  suitable  and  nnsoit- 
able  soils,  &&,  705— description  of  some 
insects  found  izgurions  to,  ib. — game  in- 
jurious to,  717  et  seq. — periodical  incresae 
of  timber  in  different  species,  719  e<  seq. 
— periodical  increase  in  height  in  the  de- 
ferent species  of,  727  ^se;. — the  growth 
of  trees  in  different  yesrs,  731  et  seq. — 
value  of  growing  timber,  732 — ^measure- 
ment of^  734 — ^vunation  by  sight,  735^ 
form  of  book  for  entering  these,  73d^ 
effect  of  distance  from  market  on  Yalne, 
787  —  effects  of  transplanting  on  their 
value,  738— different  opinions  with  refer- 
ence to  this,  ib. — freonencv  of  failure^ 
739— rdefective  methoos  followed,  ib, — 
primitive  system,  ib.  et  seq.  — cwstomsTy 
method  of  prepsring  them  for  transplant- 
ing, 740 — ^now  far  this  system  of  opera- 
tion commendable,  741 — seven  heads  to 
be  kept  in  view  in  transplanting,  742 — 
trees  better  supplied  with  fibrous  roots 
when  in  a  light  porous  soil,  743  et  seq. — 
those  in  a  heavy  clay  soil  extend  far  from 
the  main  stem,  745  et  seq, — ^fibrons  roots 
most  plentifully  formed  near  the  svdbce, 
746 — the  more  confined  the  tree^  the 
weaker  the  roots,  ib.  ei  seq. — ^tke  more 
branches,  the  more  fibrous  roots,  747 — 
roots  few  and  weakly  in  cold  and  damp 
soil,  et  viee  versOf  ib. — principal  masses 
of  fibrous  roots  coincide  with  extension  of 
branches,  and  are  most  numerous  where 
exposed  to  light  and  heat,  ib.  ei  seq. — 
cutting-in  of  roots  by  means  of  a  trench, 
749  et  seq. — abstract  of  the  method  of  pre- 
paring large  trees  for  transplanting,  750 
et  S0g.— expense  of  it,  751  et  seq. — thskc 
removal  after  preparation,  and  machines 
for  it,  752  et  seq.— that  at  Kingston  Hall, 
752 — nature  of  its  construction,  753  et 
seq. — its  transplanting  of  a  large  tree,  754 
et  seq. — French  machine  for  transplanting 
large  trees,  757  et  seq. — machine  for  re- 
moving smaller  ones,  760— care  required 
subseauent  to  remo^,  761 — ^putting  the 
soil  about  the  roots  of  a  laige  tree  re- 
planted, 762 — kinds  best  adapted  to  trans- 
planting, ib. — time  of  vear  most  favour- 
able  for  transplanting  large,  763 — old  or 
decaying,  method  for  renewing  the  health 
of^  764 — treatment  of  holes  and  wounds 
in  old  trees  to  prevent  further  decay,  766 
— effects  of  underwood  on  the  health  of, 
768  et  seq. — ^fencing  of  park  trees  for  pro- 
tection against  cattle,  Ac,  773  et  seq, — 
various  methods  in  use,  774— protection 
when  young  from  hares,  rabbits,  &c.,  777 
et  seq. — Felling  of  timber,  vide  Timber, 

Tree-guards,  various  forms,  Ac, of,  774  €<  seq. 

Tuberculated  cone  pine,  the,  specific  charac- 
ter, geography,  &c.,  330  et  seq. 
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Tulip-tree,  the,  character  of  ffenns,  268 — 
the  common  tulip-tree,  specme  character, 
geography,  description  of  tree,  ib.  et  seq. 
— soil  and  situation,  269  ei  se^, — propaga- 
tion and  culture,  270. 

Turf- dykes,  the  building  of,  122  et  seq. — 
hints  for  proyision  against  subsiding,  125 
— ^the  purpose  and  situation  for  wmch  it 
is  best  adapted,  164. 

Turf- spade  used  in  building  a  turf-dyke, 
124. 

Turkey  and  Greece,  the  woodlands  of,  29. 

Turkey  oak,  the,  specific  character,  geog- 
raphy, &c.,  208  et  seq, — difficulties  of 
transplanting,  762. 

Turn-key,  the,  for  erecting  Mrire  fences,  142. 

Tynnin^hame,  plantations  by  the  £arl  of 
Haddington  at,  8. 

Ulcers,  causes  of,  &c.,  in  trees,  692. 

Ulex  europseus,  the  (whin),  as  a  hedge 
plant,  110. 

Ulmus,  character  of  genus,  218 — various 
species,  ib.  et  seq.  — campestris,  21 4  et  seq. — 
montana,  217  ei  seq. 

Underwood,  effects  of,  on  the  health  of 
trees,  768  et  seq. — kinds  of  plants  best 
fitted  for,  769  et  je^.— their  disposal,  770 
— ^its  proper  management,  771. 

United  States,  cutting  down  of  timber  in 
the,  8 — unsurpassed  for  the  growth  of  a 
great  variety  of  trees,  18 — the  woodlands 
of  the  United  States  and  Mexico,  81  et 
seq. — present  state  of  forestry  in  the,  46 
et  seq. — trees  to  be  found  in  its  planta- 
tions, 47 — fences  used  in  the,  160  ^  seq. 

Upright  cypress,  the,  specific  character, 
geography,  &c.,  897  ei  seq. 

Uprignt  Indian  Silver  Fir,  the,  specific 
character,  geography,  &c.,  879  et  seq. 

Valuation,  modes  of,  for  growing  planta- 
tions, 782  et  seq. 

Vegetable  physiolosy,  an  important  feature 
in  a  forester's  education,  56~its  useful- 
ness urged,  65. 

Virginian  Bed  Cedar,  specific  character, 
geography,  description  of  tree,  407  et  seq. 
—economic  uses  of  timber,  soil  and  situa- 
tion, propagation  and  culture,  409. 

Walls,  stone-and-lime,  as  applied  to  making 
sunk  fences,  115  et  Mur. —dry-stone  walls 
with  lime  on  cope  only,  119  e^  seq. — cost 
of  erecting  the  latter,  122— the  building 
of  stone-walls  with  wire-fence  on  top,  126 
— stone-and-lime  wall,  the  most  substan- 
tial of  all  fences,  168— dry-stone  dyke, 
both  a  fence  and  a  shelter,  ib.  et  seq. 

Walnut-tree,  the,  character  of  genus  and 
its  species,  265 — the  royal  or  common, 
specific  character,  description  of  tree,  &c., 
266  et  seq.  —  raising  from  seeds  in  the 
nursery,  544. 

Waste  lands,  policy  of  planting,  7 — ^im- 
provement of  by  planting,  8  ei  seq. — re- 
claimed by  planting,  21  —  draining  of, 
188  et  seq, — tools  for  making  drains  in. 


184  et  seq. — the  operations  described,  185 
et  seq. — hints  in  regard  to  the  planting 
of,  468  et  seq. 

Webb's  Indian  silver  fir,  the,  specific  charac- 
ter, geography,  &c.,  881  et  seq. 

Weeds,  clearing  young  trees  in  the  planta- 
tions from,  506  et  seq. 

Western  or  American  plane,  the,  282  et  seq. 

Weymouth  pine,  the,  introduced  into  Scot- 
land, 8 — specific  chu^etcter,  geography, 
&c.,  840  etseq. 

Whin  or  furze,  a  hedge  of,  110  et  seq. — where 
unsuitable,  168. 

Whins,  injury  done  to  young  trees  from, 
607. 

White  Poplar,  the,  specific  character,  geog- 
raphy, sc,  287  et  seq. 

White  spruce  fir,  the,  specific  character,  &c., 
850  et  seq. 

White  Willow,  the  common,  specific  char- 
acter, culture,  &c.,  245  et  seq. 

Whitelands,  the  estate  of,  74  et  seq. 

Wickets,  the  construction  of,  169. 

Willow,  the,  character  of  genus  and  species, 
245  —  common  white  willow,  specific 
character,  geography,  ib. — description  of 
tree,  ib.  et  seq. — economic  uses  of  timber, 
246 — soil  and  situation,  ib.  et  ^eq.—  pro- 
pagation and  culture,  247 — the  Bedford 
wifiow,  specific  character,  geography, 
&c.,  ib.  et  seq. — the  cracking  willow, 
specific  character,  248 — geography,  de- 
scription of  tree,  249  et  ^cgr.— cultivation 
of,  for  osiers,  638  et  seq. 

Wire-fences,  erecting  of,  upon  wooden  and 
iron  posts,  188  et  seq. — three  different 
classes  of,  184 — straining-pillars  for,  id. 
— standards  and  stays  for,  ib.  —  wire- 
fences  strained  on  wooden  posts,  187  et 
seq. — various  implements  used  in  their 
erection,  188  et  seq.,  141  et  seq. — cost  of 
erecting,  146  et  seq. — those  erected  on 
iron  straining-posts,  with  wooden  inter- 
mediates, 147 — the  American  barb  fence, 
150  et  seq. — ^wire-fences  erected  upon  iron 
straining-pillars  with  iron  standards,  151 
et  seq. — the  **  Corriniony  "  fence,  158  ei 
seq. — a  wire-fence  with  a  larch  rafter,  155 
et  seq. — the  painting  of  wire-fences,  158 
— most  profitable  nmen  erected  on  iron 
straining-pillars,  159 — in  Australia  and 
New  Zealand,  162 — the  wire-fence  the 
most  profitable  of  all  fences,  16i  et  seq. 
— Birkwood  patent  pass  in  a  wire  fence, 
170. 

Wire  for  fences,  the  making  and  different 
kinds  of,  185  et  seq. — the  wire-straighten- 
ing machine,  141 — the  straining  machine, 
148. 
Wire-netting,   required  to   make  a  fence 

game-proof,  157. 
Witchen  tree,  vide  Mountain  ash. 
Wood  as  fuel,  482. 

Wood,  distinction  between,  and  a  planta- 
tion, 78. 
Wood,  rufo  Trees,  Timber. 
Wooden  fences,  used  in  the  United  States, 
160— two  sorts  of,  ib. 
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Wooden  palingi,  the  method  of  erecting  British   North   America,    31  —  of  tlu 

▼ariooB  aorts  of,  127  ^  seq. — ^horizontal,  United  States  and  Uezico,  ib,  d9eq.—(d 

129 — ^apright,  182 — where  suitable  as  a  Sonth  Amerina^  8S^-of  Siberia,  i&.— of 

fence,  160.  India,  34^-of  China  and  Japan,  tb.—ci 

Woodlands,  importance  of,  in  any  conntry,  Afiica,  ib.  et  9eq.,  39— of  Ansteslis,  35, 40 

6€i9eq. — ^importance  of^  in  Great  Britain,  — of  Tasmania,  ib.  ci  seq.^^t  New  Zea- 

7— reasons  lor  their  extension,  8 — those  land,  36. 

of  Eorope,  26  et  geq.,  86  et  aeq. — of  France,  Woolmer  forest,  25. 

27— of  Russia  in  Eorope,  i6.— of  Switzer-  Wounds,  causes  of,  &c.,  in  trees,  692. 

land,  ib.  et  seq.^^f  Norway  and  Sweden,  Wych  elm,  the,  217  et  seq. 
28^-of  Spain  and  Portugal,  f6.— of  the 

Netherlands,  ib.  et  aeq. — of  Germany,  29  Yew,   the    common,    used   in   omimental 

— of  Italy,  ib. — of  Turkey  and  Greece,  hedging,  112 — character  of  genus,  39S^ 

ib.  —of  Denmark,  ib.  et  seq.—oi  Belgium,  the  common  yew,  specific  character,  frc, 

80— of  America,  ib.  et  aeq.,  87  et  seg.^f  894  et  seq. 
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TAMES  BEOWN"  (Author  of  *The  Forester')  takes 
this  opportunity  to  inform  the  Commissioners  of 
Woods  and  Forests,  and  the  other  Administrative  Depart- 
ments of  the  British  Empire,  and  of  the  United  States 
of  North  America,  that  he  is  prepared  to  inspect  and 
report  upon  National  Forests.  He  undertakes  to  draw 
up  schemes  for  their  being  properly  conserved,  systemati- 
cally extended,  profitably  managed,  and  in  all  respects 
dealt  with  in  a  way  adapted  to  the  climate  and  other 
conditions  of  the  country  in  which  the  forests  are  situ^ 
ated. 


BxKMOBi  HovfiB,  Port  Elgin, 
OnTTAXio,  Canada,  1882. 


♦ 


^ 


3  2044  102  824  612 


